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PUSLISHING OFFICE 22, PATERNOSTER ROW, annura, Pos 
con in Great B De. Gd. untriés in Postal Union, of the first class, 21e. 8d. ; of class | 
India, &c.), 100 Your: D, Van Nosreanp, 23, Murray Street, and 27, Warren Street, 
Madame Veuve J. Borveav, Librairie 22, Rue de la Banque. A. Amen & Co., 5, Unter den | 


SOME OF THE RECENT ADDITIONS TO THE LIST OF USERS OF. 


BROCKIE-PELL PATENT LAMP. 


i GENERAL POST OFFICE, LONDON. 

GENERAL. POST OFFICE, BIRMINGHAM. | 

| 


… ROYAL ORDNANCE FACTORIES, WOOLWICH. 


— | LANCASHIRE & YORKSHIRE, &e, 
| POLYTECHNIC INSTITUTION, REGENT STREET (Alternating). 
EMPIRE, GAIETY, SAVOY, and other Theatres. hs de 
MADAME TUSSAUD’S EXHIBITION. | | 
SIR ARTHUR GUINNESS, 80N & COMPANY, Ltd, DUBLIN. oes ane A 
& POND, (NEW STORES, WATER LANE, EC) 
BLAIR & COMPANY, Ltd, STOCKTON-ON-TEES. 
THOMAS BOLTON & SONS, CHEADLE. | 
JOHN FOWLER & SONS, Ltd, LEEDS. 
a | | WILLANS & ROBINSON, Ltd., THAMES | 
DRAKE & GORHAM, WESTMINSTER. | 
COLONEL J.T. NORTH, ELTHAM. | 


f 


_ WINCHESTER HOUSE, OLD BROAD STREET, EC. | 

Lighting & DISTRICT E. L. COMPANY. Ltd. (Alternating). 


din othe above, 20 othr Companies and Fis in K. and abroad 
were added to the list in 1890. 


ni LAMPS, REGULATED BEFORE DELIVERY, READY FOR IMMEDIATE. USE. 


| | | Sole Bakers : | 


4 ‘JOHNSON & PHILLIPS, 


AND HLHOTERIOLAIMNS, 
UNION COURT, OLD BROAD STREET, LONDON, 
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| YULCAN IZED IN DIA-RUBBER| 


EVERY DESCRIPTION. 


BEST QUALITY AND VALUE. ‘PROMPT DELIVERY. 


FOR ‘TOWN LIGHTING. 


SILVER MEDAL, INTERNATIONAL ELECTRIC ‘EXHIBITION, 1888, 


International tnventions Exhibition, 1885, GOLD BEDAL for Machinery, SILVER MEDAL for Cables | 


 Glectrical Wire and Cable Wlakers, 


| 


a | | Bridgewater Street Iron Works. }. 
Salford Electrio Wire Works. 
Springfield Cable Works. 


LONDON: 10, HATTON GARDEN, EC, Be 


16, UPPER THAMES ST. et. 


19, Tithebarn ‘Gtreet, "7, John Se 
LIVERPOOL. GLASGOW, 


MANUFACTURERS OF 


ELECTRIC LIGHT FIT TRS 
Bells, Indicators, 


SPEAKING TUBE. FITTINGS. 
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GAS, STEAM, TEAM WATER 
BOILER TUBES 
* AND FITTINGS 


S for ELECTRICAL CONDUCTORS: PLAIN os 


| -works. GREAT-BRIDGE,staFF ono: 


ONDON OFFICE: 46, QUEEN VICTORIA STE. 
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| SALFORD, MANCHESTER. | 


ELECTRICAL ENGINEERS & 


LIGHTNING CONDUCTORS | 


BEND FOR ILLUSTRATED * LIST, POST 
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W. H. WILLCOX & 
Oil Refiners, 
36, SOUTHWARK STREET, 


LONDON. 
 Works:-EWER STREET. 


TELEPHONE No. 97%. 


ONLY OIL used last three years by the largest - 
Electric Installations in London, 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL SOLICITED. ‘AQ 


Price 2s. 9d. per Gallon. 


Our Oil is now recommended by the principal 
| Electricians, and is also suitable for 


SHAFTING, ENGINES, 
AND GENERAL PURPOSES. 


ASBESTOS 


OF THE ASBESTOS TRADE, monte of the best possible desarintion 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- 


The ONLY COMPANY work, troughs for leads, &c. ‘Specify “SALAMANDER” Brand. 
in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. - Depots: NEWCASTLE-ON-TYNE, Quay Side 
d shint As FINE ASBESTOS THREAD, for covering wires. MANCHESTER, #4, Deansgate ; LIVERPOOL, 
and working Asbestos ,..2srog COVERED WIRES. 47 and 49, South John Street; GLASGOW, 60, 


West Howard Street ; CARDIFF, Mount 8 
Mines in both ITALY parent SALAMANDER LUBRICANT, for Dynames,&. Square: KRISTOL, Provident Buildings, roar 


and CANADA. 3647 PACKING, NON-CONDUCTING COVERING for Boilers,&o. Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK SMITE CO. 


CALEDONIA WORKS, HALIFAX. 
Contractors to Her Majesty's Government & Railway Companies 


BHST RHFINHD THLAPHONH WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


SPEOIALITY: “TELEGRAPH WIRE, TO ALL - SPECIFICATIONS. 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


WIGGINS & SONS, LONDON, 


MICA MERCHANTS, No. 248, 


Manufacturers of Mica Goods for Electrical and ALL 
CONTRACTORS TO HER MAJESTYS GOVERNMENT, 


PATENT OFFICE. 


M. FOXCROFT 


_ (Successor to the late W. Fosoroft, also F. Lucas), 


| Telegraph and Telephone Case Manufacturer, 


166, FLEET STREET, 36, PERONAL STREET AND 9, SMITH STREET, 


wv } PAMPHLET OF COSTS GRATIS. , | Battery Boxes, ke., &c. 


= FORTY-TWO YEARS’ SPECIAL PRAGTIOE ~PRIEE MEDALS, LONDON, 181; PARIS, 1881. 
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all kinds. 
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FLEET STREET || 
E.c. | r, 


Offices:—27, Martins Lane, Cannon Street, London E.C. 


TELEPHONE No. 1734. WORKS :—NORTH WOOLWICH. 
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W. T. HENLEYS TELEGRAPH WORKS 


COMPANY, LIMITED. 


Manufacturers of 
SUBMARINE CABLES, 


202 
ELECTRIC LIGHT CABLES. 


DYNAMO WIRE 
Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


GOLD MEDALS 
EDINBURGH, 1886; LIVERPOOL, 1886. 


SOLE MAKERS: 


PRIOES ON APPLICATION. me 


PATENT 


SPECIALLY ADAPTED FOR 


LIGHT INSTALLATIONS 


“AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


4, 
HI? % 
% 

y 

y 


| | 


JULIUS SAX, 


LECT ENGINEER AND ELECTRIC LIGHT CONTRACTOR, 


RIDGMOUNT STREET, STORE STREET, LONDON, W.C. 


SPECIALITIES.—Electric Bells, Burglar Alarms, Patent Automatic Fire sarl 
Watchmen’s Clocks, Water Gauges, Electric Indicator and Light for Carriages, B 
Markers, Gas Lighters, Lightning Conductors, Telephones, Automatic Call Bells. for 
Fire Stations, General Electric Lighting. - 


ESTIMATES FREE ON APPLICATION. 


Telephone No. 3848. 


Telegrams: “SAX, LONDON.” 


. 
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4, VICTORIA MANSIONS, WESTMINSTER. 


‘FOR DIRECT OR 


> 


Prof, SILVANUS THOMPSON says:—“ This is the Electrical Engineer's Lamp.” | 


THE 


LIMITED, 


66, VICTORIA STREET, LONDON, S.W. 


Works :—BIRMINGHAM. 


FITTINGS 
~ 
225 e 
(= | 9 
{ { 
| i 


PORCELAIN SWITCHES, FUSES, BRANCHWAY 


= SWITCH AND FUSE BOARDS. 
Ss Table. Lamp SEE NEW PRICE LISTS. 


| 
+ 
ALTERNATING CURRENTS, | 
| 
| | 
aS 1 | 
| TE CAN 


= 


vi TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. [January 90, 
= 2 F — 
it 
— | — 
DYNAMOS Electro-Plating, 
For Incandescent or Arc = Transmission of Power, 


= 
= = 
= 
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il 
| 


Mh, 


41 & 42, PARLIAMENT STREET, LONDON, 8.W. Wire Bros on 


‘THOMAS BARRACLOUGH & OO. Ltd, MANGANESE 
Covering, Lapping, ‘Taping, Braiding, | CO AR BONS. 


ALSO FOR 


STRANDING AND MAKING CA BB. EES OF EVERY SIZE AND DESCRIPTION. | Z'ALC, slices, pencils ; ; MIC CA, lump, cut, and powdered, | 


GEO. G. 
Globe Works, Rochdale Road, Manchester, BLACKWE LL 


LIVERPOOL, 
Telegrams: “ BLACKWELL, LIVERPOOL" TELEPHONE®S. 


TURNER BROTHERS, 
184, ‘ À 
TRON AND STEEL. EXCELSIOR 


hafting. Steel. 
Steel, Fil r ods Tubes. Wrought Iroa and Steel For Nickel and Silver Plating, Brassing 
for Mectricai Cond conductors. “Merchant Bar Iron and Steel, Hoo by ail the pris pal Plates ie 


Cc 
PRICES FROM £6. Numerous Testimonials. 
ARTHUR B. GILL & Co., VATS, ANODES, AND COMPLETE OUTFITS. 


Glectric Light and General Hugineers, ( ARL OPPERMANN, 7 Wyna tt t, Clerkeny 


4, BOMBAY STREET, BERMONDSEY, LONDO\, 8.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are 
’ No spar on the actual contact pieces. These switches improve 


Telephone No, 4883. Telegraphic Address: “ TORQUE.” 249 LEICESTER. 


MANUFACTUREES OF 


AR BON S.. (VERE) WIRES OF ALL DESCRIPTION 


H. & F. CHAMBERLAIN, FOR BELL AND HOUSE WORK. 
Manufacturers of Pure Carbon Points, Tubes, Filters, | DYNAMO MACHINES, TELEPHONES, &e, &c. 


Cells and Battery Plates of every description. Fancy Oovered. and Braided Cables and Wire. 
WorRHKs:-BARNSLEWY. ELECTRIC LIGHT LEADS 
Adéreu:—“CARBON BARNALET: SILK AND COTTON COVERED WIRES. | 
IVE A. EZ A°S 


ARC LIGHT 


ACKNOWLEDGED BY USERS 


SUPERIOR TO ALL OTHERS. 


LARGE STOCK Iw LONDON. PRICES AND SAMPLES FROM 


asents:-GATHGART AND PETO, 


76», HATTON GARDEN, E.C., and VULCAN WORKS, ISLINGTON, N., LONDON 


| 
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| High class 


WOODHOUSE & RAWSON 


WIRING TABLES. 


These Tables have been constructod to assist Electrical Engineers in the selection of cables 

for the various currents which they are required to carry, and the form of the Tables is so 

designed that the correct cables may at once be selected, taking into consideration both the 
current-density and the fall of E M.F. 


PRICE.—Paper, is. 0d., post free is. 2d.; Mounted and pent 08. 
Bound in neat Cloth, for Pocket, 2s. 6d., post free 2s. 9d. 


Printed Directions how to use the Tables are issued with each copy. 


COLA CL CL CLEA PL) 


THE : RAILWAY.” 


MUNICIPAL | LIGHTING.” 
BY FRED H. WHIPPLE. 


| New and original Books, designed to inform a ractical ublic without 
the use of difficult technical ter 4 ? 


Bound in Paper, 4s. 6d.; bound in flexible janie 8s. 6d. 


WOODHOUSE & RAWSON UNITED, Lro, 


88, QUEEN VICTORIA STREET, LONDON E.C. 
41, PICCADILLY, BRADFORD, YORKS. 
CORNBROOK TELEGRAPH WORKS, MANCHESTER. 
STRAND WORKS, CHISWIOK, W. . se 
UNION FOUNDRY, KIDSGROVE. 


‘ Awarded the GOLD MEDAL of the Society of Arts, in Competition, 1889. 


DOUBLE ACTING 


UNEQUALLED FOR DRIVING ELECTRIC LIGHT MACHINERY. 


Sizes from 1 to 150 Indicated Horse Power in ONE Cylinder only. Also SPECIAL 
DOUBLE Cylinder Type un to 300 mlorse-Fomer, 


SIMPLE, 
RELIABLE, 
ECONOMICAL, 


Testimonials, 


FULL GUARANTEE ‘GIVEN = 
WITH EVERY ENGINE, = — 


Work equally well with 
COAL, OIL, OR 
WATER GAS. 


it 


SOLE MAKERS 
DICK, KERR & CO. Limited, London, Bristol, and Glasgow. 
LONDON SHOWROOM:—76, Queen Victoria Street, E.C. 


WY orks :—_KILMARNOCH.: 


GAS ENGINE. 
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(nsulated Wire and Cabler 


Tanners, Curriers & Leather Merchants, «US oe 


Electrical Instruments, 


PARK ROAD LEATHER WORKS, | 


BINGLEY, YORKSHIRE. Lighting, &c, 


JOHN WHITE SONS, 


AWARDS,—Leeds, 1875; Paris, 1878; Bradford, 1882; Amsterdam, 1883 


Huddersfield, 1883; International Inventions, 1885 U N ITED ELECTRIC \ ow wi RE œ 


Colonial and Indian, 1886; Saltaire, 1887. 


Telegraphic 14a, Clerkenwell Green. London, E.C. 
Patent V or Teanga and 
Specialties EX. THORFE, 
| =. For Electric —_— MAKER OF EVERY CLASS OF 
Selected by the Executive Counoll ¢ to the Leather Belting for the ELECTRICAL OR 2% MACHINES. 


and Indian | SOLE MANUFACTURER OF THE ENGLISH REMINGTON TYPE WRITER 


Exhibition, 1886. All High-Class Machine Wor Screw Cutting, &e, 


Wheels Cut to 12-in le te hen, be Steel, or Brass. 
FOR DRIVING THE MACHINERY IN THE ELECTRIC LIGHT 
ar OPEN TO TAKE AGENCY FOR ANY MECHANICAL OR ELECTRIC MAGHINE, 


INTERNATIONAL 


The following particulars relating to a portion of the Main Belts for Driving the 
Machinery in the Electric Light Department of the International Inventions Exhibi- 


tion of 1885 may be of interest, showing such combined results in Belt Driving as 
Save Save been TAYLOR, TUNNICLIFF & C0 
idth. 


| Length W Speed. Transmitted. 
No. 1-70 lat x 10 inches .. .. 2,585 feet per minute .. .. 120 LH.P. 
No: 2-8 fet x 1s ches. EASTWOOD, HANLEY, 
No. 4—86 feet x 24 inch feet 
No. 5-86 feet x 15 inches fect LH. 
x ” mo , PORCELAIN PARTS FOR 


JOHM_WHITE & SONS supplied the Main Driving Belts at LAMP HOLDERS, CEILING ROSES, 


THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 4882. | SCREWED SWITCH BASES AND COVERS, 


» HUDDERSFIELD _,, cu Ts, 


» SALTAIBE EXHIBITION, - - - 187.) SarPmry FUNCTIONS. 


Being awarded GOLD QCCASIONS for And Specialities for Electric Lighting. 


THE 


SUNBEAM LAMP CO. 


LIMITED, 


GATESHEAD-ON-TYNWE. 
gs INFRINGE 4 


SILVER MEDAL, 


> 
P 
? 
dd vh » 4, 
9 


SOLE MAKERS OF 
“SUNBEAM” 
à \ ON APPLIGATION. 


INCANDESCENT LAMPS 


7 


| Telegraphic Addresses 


it 


| “SUNBBAM, GATESHBID.” 
121, FENCHURCH ST, oP, 1 000 1,000 CP. CYCLOPS, LONDON.” 
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SELIG, SONNENTHAL CO., 


EOLE LICENSEES OF Taw 


‘VICTORIA’ T TURRET-HEAD SCREW-MAKINC LATHE, 


SELF-AGCTING 


Every operation in the 
manufacture of Screws 


SIZES. 
ie from the wire rod (except 
up to ne slitting the head) can be 


these machines without 
removing the work from 
the chuck, stopping the 
machine or changing the 


3 ’ MADE IN THREE SIZES. 
For Grinding Twist Drills with a Differential Clearance. Te | é 


‘MADE IN TWO SIZES. For:}"—1}" ard 3’—2" Drills. 


Machine, a labourer or boy can grind a Twist Drill Table mad A special arrangemen 
well and accurately as a skilled mechanic. of the their size, nearly 
D" Grinding Wheel is moved, not the drill. | double the power of any other in the market, 


IN STOCK READY for IMMEDIATE DELIVERY. 


A large assortment of Lathes, Radial and Pillar Drilling Machines, Milling, Planing aud other Machine Tools. 


85, Queen Victoria Street, & Lambeth Hill, LONDON. | 
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Rods, Sheets, Bearings, Bushes, 
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BEST 


PHOSPHOR BRONZE 
Patent CASTINGS, 
Phosphor Bronze 


for Springs, Ropes, Screws, Wire of Great Tensile Strength 


and High Conductivity for x Th | 
and other wearing parts 
Machinery 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS, . 


HELD 


i2, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING, LAYING DOWN sn MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


‘TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, Bey " 
FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 
Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 3 909 


Sz, WIMSHURST INFLUENGE ELECTRICAL MACHINES 


' Of New and Improved Pattern, with and wine Glass Case, double or quadruple p pes. Acknowledged to be the best finished 
d most efficient machines 


(TR Electric Bells and Indicators, Automatio Gas Lighting Burners, LE "M. B. Patent Pocket Galvanome 
; Deprez-D’Arsonval and other Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse 
» __ Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency ne 
== NEW PRICE LIST, POST FREE, 444. Telegraphic Address: “KINGHAM BRISTOL.” 
Apeslaliy Complled List of Blectrical Publications, Post Free 


THE VICTOR TURBINE 


Possesses more than Double the Capa- P t. 
city of other Water Wheels of same Be wheel. Hd.inft. HP. useful effect, 


on a Horizontal Shaft; and giving out 
over 500 H.P., are at work driving 
THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Elec 
trio Smelting Company, Lor sport 
[an NY, and Two 12-inch giving Où 
D 166 H.P., and driving a No.8 BRUSH 
Mi, DYNAMO, for the Aspen Elec 
4 Company, Aspen, Col. 


diameter, and has produced the best ++ 1806 .. S017 .. 
results on record, as shown in the + En 
ollowing tests at H Holyoke Testing 
WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 
Such results, together with its nicely-working and simple, strong, and « durable 
construction, should favourably commend it to = attention of ALL discri 

purchasers, These Wheels are 


of very superior workmanship and finish, and of the best HMA) HT 
; material.—State req ments, and send for catalogue to 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. Si 


Two 30-inch Victor Turbines fixed. 


OVERHEAD TELEPHONE TELEGRAPH 
And all Electrical Purposes. 4 
| 
O Patent Silicium 
| and Silicium Copper 
| 
| 
QO THE PHOSPHOR BRONZE 60, \Y a 
87, Sumner Street, ‘Southwask, London, S.E. & | 
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DORMAN & SMITH, 


ELECTRICAL ENCINEERS, 
Manufacturers to 


BRAZENOSE ST. 


MANCHESTER, 
England. 
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but if repeated under other headings, Gd. per week is charged for each 
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India Rubber, G. P. à Tel. Wha. Co. 24 

D. Moseley & Sons oe 


— — Tele. Factory Sup. 7 
Bourne & Son 15 
Poole & White Sup. 15 
©: à 

£. . 
& Rawson L 13 


‘Iron and Steel.—Turner Bros. 6 
Lubricants.—W. H. Willcox & Co. 


Magnet Steel.—G. P. Wall ... oe D 
Manatacturing Flectricians. 

Birmingham Tele. Sup. 7 
Burckhardt & Richter aia 

| da Sup. 12 
nm 0. eee eee eee 

Dorman & Smith ... ac 

Elliott Bros. inl ‘ Sup. 12 
A.B. Gill & Co. … on 
Hartmann & Braun 2 

Sup. 6 


International Electric Co. 


E. G. Ivey ... Sup. 12 


Sup. 19 


i Sup. 1 
Woodhouse & Rawson United 7 & + 
& Co. Sup. 12 
| F. Wiggins & à 


Cuttriss & Co. Sup. 12 
Gülcher Electric Light & P. Co. 15 
Agents. —H. Gardner 
G. Lorrain Sup. 12 


Pole Findirg Paper.—o. Berend & Co. 
Poles.—Joseph Aird (Wrought Iron & Steel). 2 
Johnson & Phillipe (Wood and Iron). 1 
Porcelain 
Jas. Macintyre & Co 


Poole & White o . Sup, 16 
Taylor, Tunnicliff & Co. ik 

Ww. Wood & Co. eee eee eee 
Woodhouse & Rawson 7 & 18 


ma... Cells.—J. Stiff & Rone | 
ectors.—Charlesworth, Hall & Co. 
Railway Signals.—Saxby & Farmer 12 
Schoolr, &c.—School of =e 
Serews.— Davis Timmins . eee 
A. Stokes & Co. … oon | 


Julius Sax ... oop ove ose 
Telegraph Mfg. Co. Sup. 
1. Tel. Const. & M. Co. Sup. 
Universal Telephone Co. Sup. 
Tools, Lathes, &c. | 
à e Ch & eee eee 17 
Selig, Sonnenthal & Co. ... aie 
Tabes.—J h Aird eee eee eee 2 
Turbines,— Nell eee oe eee 10 
vols Tele Sup 7 
in 
Fowlers Waring © Cables Co.. ade 
W. T. Glover & Co. 9 vee » § 
W. Telg. Works Co. 4 
Londo: ectric ire ( Sup, 1 
Midlard Electric Wire ‘ooo 
Okonite Company ... … Sup. 8 
i Bros. eee ee ee 23 
Poole & White ose … «Sup. 16 
Rickard Co. eee Sup 4 
h e eee . 
United Wire Co.... 8 


F. Smith & Co... 


Ww eee eee | 
ood Ca ines Ld.(G. Binswanger.) Sup. 10 
J. F. & G. Harris ... sde 
Poole & White. eee eee Sup. 15 


Vigers Bros. coe Sup, 12 
Woodhouse & Rawson United 7 & 18 


_ BOOK ADVERTISEMENTS APPEAR ON Page 14 OF SUPPLEMENT. 
2 ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, #c., uppear on Sup. 11 (muddle of paper.) 


ROMPTON 


CO. LIMITED 5 SUP. 20. bi 


A SES all the principal Contractors. | | 
i ; | | | 
_Crompton-Howell Elec. Storage Co. Manufacturing Electricians.—Cont. : | 
D } Keys” Electric Co, eee eee Sup. 8 | 
J. Sons (Boxés only) “ King, Mendham & Co. … we 140 | | 
& Ra & 18 Taurence, Scott & Co. | 
Woodhouse & Rawson... | 
are Lampe. Holmes& Co. Sup. 11 Muirhead & Co... Sup. 17 | 
J & Phillips eee eee Nalder Bros. eee eee Sup. 9 
F..M. Newton & Co. … 1 M 
none | Enginesring sup. 15 Price, Talbot & Co. :.. Sup. 16 
Woodhouse & Rawson. ... 7 & 13 Julius Sax 
| bostes.—Bell’s Asbestos Co. 20, 21 SLR Co. Sup. 2 !| 
ther Poole & White ose ove up. 15 H. tri 
| Woodhouse & Rawson United 7 & 18 Walsall cal 16 | 
Electric Light Fittings. | 
\ | 
Motors.—Charlesworth, Hall & Co. Sup. 19 
| | 
| | 
| 
Poole W hite ee pup. ic 
Woodhouse & Rawson ... 74138 | | 
| Belting.—John White & Sons wet ouse weon ... | 
HTS, Webb & Sons... Lie Sup. 12 | Engines for Electric Light. 
La Bollers.—Babcock & Wilcox Co. … W. H. Bailey & Co. 
eee eee eee 18 | 
Books.—Berly’s Elec. Directory Sup. 14 
— Journal Inst. Elec. Engineers Sup. 14 | 
ut | Cabinet Work.—W, M. Foxcroft … 8 | 
. 1008 Castings. —J & J. pe eee eee 14 | 
Chemicals.—G. G. Blackwell ... | 
Dyhamos.—Andrews & Preece Sup. 20 
Austin & M ers eee eee Sup. 4 | 
Charlesworth » Hall & Co. … = | 
if Electrical Eng. ion Sup. 9 Stampiogs.—Harold & Jenkins | 
T G. Gülcher Electric Light & P. Co. 15 |. Telegraph Engineers. 
J. H Holmes & Co. Sup. 11 Birmingham Tele. Factory | 
Johnäon & Phillips... 1 Johnson & Phillip 
Laarance, Scott & Co. .,., oe 23 | | 
F. M. Newton & Co. ... 17 | 
. ©. Poole & White __... Sup. 15 | 
C. A. Parsons & Cc Woodhouse & Rawson... 7 & 18 | 
J.&W. Roper. Incandescence Lamps. 
a Bernstein Electric Lamp Co. ... 14 
Brush Electrical Engineering Co, 12 | 
RICAL 
on. 909 
Das 
| 
ys, Morse | | 
: nteed. WV ood house U nitec 
#06! Wire (uncovered). — Davis & Timmins 22 . | 
nes fixed | 
giving out | 
k driving | 
IN THE | | 
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ELECTRIC LIGHT FITTINGS. 


SPECIALITIES IN DOMESTIC LIGHTING.—Decorative Fittings, Reading Lamps, Vertical 
and Lateral Counterweight Pendants, Pisture Lights, Adjustable Reflectors, Fittings 3, BERNERS STREET, W, 


_ convertible for wall or table use, Universal Jointed Brackets, &c. Works: 9 & 10, NEWMAN =_ | 


\ 
INTERLOCKING THE LOCK AND BLOCK. 


Zhe Board of Trade have Again urged the necessi LE RE, and “ Block connection between the 
ments inter dependent +0 great | improvement, together with Supp! ementary ‘rain hes 
and to practical 1800. À nes by Retimates, np protection 10 them 


| SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, KN. 


Railway Signals, Cabins, intertesting Levers, Bleck instruments, and Signat Work of every description, Blectrteal Mechanica, 


DAVEY, PAXMAN & Co. , Engineers, COLCHESTER 


Devote attention to 
STFAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT IN STALLATIONR 


12 to 100 HP. 


Horlsontal High Pressure Coupled Compound 
PARIS EXHIBITION, 1889. 


D. P.&Co.’s es are the - D, BP. & Co. have been a 


DAYEY, PAXMAN & CO. Engineers, 
Lonpon Orrics: 78 [late 189], QUEEN VICTORIA STREET, E.C. 


THE BRUSH ELECTRICAL ENGINEERING 


LIMITED, 


Offices :—112, ROUES Road, LAMBETH, S.E. Works :—Victoria Works, LAMBETH, LONDON. 
“FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH, LEICESTERSHIRE. 


REDUCTION IN PRICE 
BRUSH 11 mm. SOLID COPPERED CARBONS. 


Brush 11 mm. diameter Solid Coppered Carbons are now sold at 24 10s. per 
1,000 packed and delivered f.o.b. London. 

MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and the 
best, cheapest, and longest burning Carbon in the Market. 

BEWARE of cheap and inferior imitations. | | se 


ELECTRIC LIGHT FITTINGS 
The Best, Was cD 


London ELECTRIC LIGHT 
"ENGINEERS AND CONTRACTORS. 
| COMPLETE INSTALLATIONS, OR WIRING ONLY 


CARRIED OUT PROMPTLY, ALL WORK GUARANTEED 
Offices ss Show Rooms 53Berners Street W: 


WORKS : WELLS MEWS, OXFORD 61 We | 
TELEPHONE N° 8979 TELEGRAMS DETECTOR, LONDON’ 


— | 

| | 
‘us 
| 
| 
| / 
| 

L/ / 
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“SR WILLIAM THOMSON'S ELECTRIC INSTRUMENTS. 


< | STANDARD ELECTRIC BALANCES, of guaranteed accuracy, to measure from 0°01 to 10,000 Amperes, 
| DIRECT. ‘READING AMPERE GAUGES, suitable for installation work _,, , 0°25 to 500 Amperes. 
, ELECTROSTATIC YOLTMETERS, suitable for installation | 


work, or as Laboratory Standards, use no current | | 
and have no temperature error, to measure , 50 to 100,000 Volts. 
ENGINE-ROOM YOLTMETER, with large Scale Divisions 
: MARINE or PORTABLE YOLTMETER, suitable for Ship installations. 
NEW ELECTRIC SUPPLY METER, comprising INSPECTIONAL AMPEREMETER : range from 1 to 200. 
ee ee ate on Direct or Alternating Circuit. ee require no restandardising. 


ILLUSTRATED PAMPHLET, with fall description, may be had Post Free on application to the Maker : — 


JAMES WHITE, 16 to 20, Cambridge St., GLASGOW. 


THE 


INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS | 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON. EC. 


| MANUFACTURERS OF 


| DYNAMO MACHINE =, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
_ CONTRACTORS FOR THE SUPPLY AND FITTING UP OF | 


OF EVERY DESCRIPTION. 


= INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. Pee 
| ESTIMATEHS ON APPLICATION. 

s. por 

a Works: SILVERTOWN, LONDON, E.- 
| 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALG DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING 


BELL AND THLHPHONH WORK, &O.m | 
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| e 30 & 31, St. Swithin’s Lane, LONDON, E.C. | 4 
Telegraphic Address: “ SymBozize, Lonpon.” Cable Address: “Jocantry, LONDON.” 


STAMPINGS 


EST CHARCOAL IRON FOR ELECTRICAL 


AND FOR ALL TYPES OF DYNAMOS AND RENE 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL GAUGES 
SUITABLE FOR ELECTRICAL PURPOSES. 


Enquiries for Prices will be riveted dealt with on receipt of specifications. 


TELEGRAPH 


BATTERIES 


Tux TELEGRAPH MFG. 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C, 


ARMATURE DISCS TRANSFORMER 
m 
2 to 50 in. diam., STAMPINGS . 
' with any in all 
Size of Centre Hole | sh 
. and keyways. | apes & Gauges, 


G. E. BELLISS & CO., 


Street Works, BIRMIN GHAM. 


‘MANUFACTURERS OF 


| 
PLAIN AND COMPOUND, - 
: 


FOR DRIVING DYNAMOS DIRECT. (À =" 


INDEPENDENT EN GINES ‘wn 


For Driving Dynamos by Belts or Ro, es. — Li 7 
AIR COMPRESSORS for Torpedo Service. | 
FAN ENGINES 


For Forcei Draught ani Ventilating. = 


Macuiaery for TOR-EDO BOATS and LAUNCAES. 
SURFACE CONDENS R3. AIR AND GIR ULATING PUMPS, , COMPOUND DYNAMO ENGINE, . 


High-Class STEAM BOILERS of all kinds. AS SUPPLIED TO H.M. SERVICE. 


VERTICAL COMPOUND HIGH-SPEED ENGINE 0.8 TYPE . 


| 
| 
| 
TERMINAL STAY RODS, | 
| SCREW BOLT SADDLES, | 
\ i 1RACKETS \ | 
| | 
| 
| 
| | 
| 
| 
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| | init | 
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| THE PAISTE SWITCH. 


Record: 100,000 in daily use. 7 | 


The movement breaks and completes 


47 NY the circuit in an instantaneous manner, 
On Ae preventing arcing or charring of the con- 
li. 40 (WAR tact parts. Mounted on China, with cover | 
and handle of same material; also on SR 
Porcelain, with metal cover. Correspon- EE 


A. REYROLLE, 


10, UNION MEWS, UNION STREET, MIDDLESEX 
HOSPITAL, LONDON, W. 3866 


Telegrams : All Wires of 
Exsiceant, London.’ Guaranteed 
\ Dielectric, Manchester.” Insulation and — 
Telephone 1560. 


"FRADE MARK) 


Orns; 98 & 100, QUEEN VICTORIA ST, 


LONDON, B.C. 


OKONITE 
Wires & Cables. 


Works: NEWTON HEATH, ANTI-INDUCTION 
MANCHESTER, TELEPHONE CABLES. 
PASSAIC, NEW JERSEY, U.S.A. SPECIAL AFRIAL CABLES 


(Employing a staff of over 800 hands). FOR METALLIC CIRCUITS. 


Insulated with Okonite, I.R., G. P., &o. 


MANUFACTURERS OF 


INSULATED Lead Covered Cables 
WIRES OF HIGH INSULATION & LOW CAPACITY 
CABLES 
FOR ALL EXTRA HIGH CLASS 


VULCANISED. RUBBER CABLES. 


Improved Laminated and Compound Strip for Dynamos. 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


Estimates & Tenders for every description of Electrical Plant free on application. ass 


ELECTRIC LIGHT ENGINES. 


Over 1SO Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY & CO., Lr, 
4 wns, MANCHESTER. 


"à Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
SS eres 
ait use for Electric Light Engines. Send for Lists. 


VERTICAL COMPOUND HIGH-SPEED ENGINE, O. 8. TYPE. 


| 


to 200 LH.P, made. 
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HOLROYD 


Crossley Street, HALIFAX, and 18, Abingdon St. WESTMINSTER, 


ENGINEER DURING CONSTRUCTION OF | FE mak 


THE ELECTRIC 


AND T2 OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND CHANNELS 


_ equipping and working Rail 


ways or Tramways with OVERHEAD CONDUCTORS, 


Electricity by means of — 
DYNAN 


AUSTIN INF ANT n 
K) MOTORS 


Specially design ed to meet thie requirements of Electric Light Engineers, 
For Arc or Li anes. Direct; Charging Accumulators; 
‘Transmission of Power; Electro - a in all its branches, &c., &c. 


. 50, 100, 200, 400, 700 and 1,000 WATTS. 


HAND-POWER DYNAMOS. 

CONTINUOUS CURRENT 
TRANSFORMERS. 
MULTIPOLAR MOTORS 


2 $ _ (FOR SLOW. SPEED). - 
| Price Lists and Particulars Free on application. . ve 


AUSTIN & &MY MYERS, Plrene Electrical Works, ARMLEY, La 


AGENTS. 
LONDON: Paterson & Cooper. ‘ 
ited Electrical 
of Ireland, Limite, 
FRANCE: E. H. Cadiot, 
“ITALY : 
RUSSIA : Schtchawinsky, St, Peters 


Dany 
4 


Prospero, ‘Sate. 


COMPOUND ENGINE 


THE GLOBE” | 


SIMPLE.,ECONOMICAL, | 
DURABLE. 


USED FOR ALL PRES 
ALL SIZES 10 TO 350 H. 


| WRITE FOR C'RCULAR 


JOHN Hs 


GLOBE IRON WORKS 
BOLTON, ENGLAND. 


THE COFFIN AVERAGING 
INSTRUMENT 


WILL GIVE THE MEAN EFFECTIVE PRESSURE ME? 
OF AN INDICATOR DIAGPAM WITHGUT COMPUTATION 
ABSOLUTE ACCURACY. EASY TO MANIPULATE 
NO CHANCE FOR ERROR. ONE DIAGRAM PER MINUTE 
MEASURED WITHOUT EFFORT. 


JOHN MUSGRAVE & SONS À 


BOLTON. ENGLAND. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. | OR | 
| nid A TO THE LORDS OF THE ADMIRALTY, 


INDIAN GOVERNMENT, &o. 


ACTON HILL ELECTRICAL WORKS, LONDON, W. 


INSTALLATION 
WORK 


MANUFACTURER 
OP EVERY 
DESCRIPTION am À SPECIALITY. 
ee | ALL WORK 
PRS, | GUARANTEED 


| 


| MOTORS, 


LAMPS. 


GIVEN 


ARAN 
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| | 
, | | 
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TELEPHONES! TELEPHONES! 


FOR SALE. 


MAGNETO TRANSMITTERS AND RECEIVERS WITH 
_ BATTERY OR MAGNETO CALL. 


EXPIRY OF BELL PATENT, 
9th DECEMBER, 1890. 


Specially adapted for connecting rooms 
in hotels and warehouses; private 
houses with stables, &c., &c. 


FREE FREE 
TELEPHONES. |  TELEPHONES. 


For Free Telephones apply to— 


Tue CONSOLIDATED TELEPHONE CONSTRUCTION & MAINTENANCE CO, ty 


109, FARRINGDON ROAD, LONDON, E.C. 


ELECTRIC FITTINGS CO, 


148, BROMPTON ROAD,°sS.w. a 


4 


MANUFACTURERS (UNDER PATENT) OF ; 


CONNECTORS 


FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FIXED. 


Manufactured tosuit all the well-known makes of holders and pluge. A boon in bed-rooms lighted only by brackets q 
Write to Manager for samples and particulars. 


SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL purroti 


ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS. 
CATALOGUES AND PRICE LISTS ON APPLICATION. LIBERAL TERMS TO THE TRADE. 


BROMPTON ELECTRIC FITTINGS Co. Ld, 148, Brompton Rd., SW. 


THE INTERNATIONAL ELECTRIC 


Sole Depot of MIX & GENEST, Limited. 


Office and Showroom: 34, ALDERMANBURY, LONDON, EC: | 
ROAD, BOW, E. 


NEUVUENBURGER STRASSE, BERLIN, Ss. Ww. 


_ ARE SUPPLYING FROM STOCK | 


FREE TELEPHONES, SWITCHBOARDS, 


INDICATORS, | INSULATING MATERIAL, 
And all Accessories. 


ABRIDGED LIST ON APPLICATION. NEW COMPLETE ILLUSTRATED LIST WILL BE ISSUED SHOBTLY. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEWENT, 


“TELEGRAPH 


FACTORY 


À 

à 

‘ 


TELEGRAPH FACTORY 


ELECTRIC-TELEGRAPH ENGINEERS, 


MANAGING DIRECTOR, 


J. SLATER LEWIS. 


[2 
oon * © | 
| | 
| J 4 
| | CE | 
2 
4 À \ 
| 
| 
| THE = 
at | 
-~ 
BIRMINGHAM 
u | 
| 
4 | 
| 
/ | 
4 ! 
/ 2 | 
| | 
| | | | 
| 
L 
| 
/ | À | 
/ : | 
À - = 21, ~ — 
i - ‘ { 
~ 
= — | 
À <= | | 
à 
= = ; 4 == / / / 
< 2 “a 4 + 
= 
, | | 
4 =, 4 
| “4 / | 
in à, 
NT à = | | | 
= f Æ CS 
= = | 
» 1 
= 
Le d 
J 


THE TELEORAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. (January 0, 


ELECTRIC 


LIMITED, 


CHARING CROSS ROAD. 


(OXFORD STREET END). 


Telegraphic Address: <“GALYWANOSCOPE.’ Telephone No. 35,028. 


122 & 124, 


LONDON, W.C., 
January, 1891, 


We have much pleasure in informing you that we have 
opened at the above address Showrooms and Warehouses for 
the sale of DYNAMO MACHINES, MOTORS, ELECTRIC LIGHT 
FITTINGS and other Electrical Apparatus, and beg to invite 
you to favour us with a visit, with a view to entering into 
business relations. 


We wish to mention that one object which we have set 
ourselves is to promote intercourse between electrical firms in 
England and first-class Continental manufacturers, and being | 


THE SOLE REPRESENTATIVES OF THE 


OF BERLIN, 


A firm whose high standing and reputation, we believe, i 
known to you, whose factories are the largest ion the 
Continent, and who having successfully carried out the .largett 
Central Stations in the world, have an unequalled experient@: 
in Electric Light and Power Industries. Besides a most varied | 
collection of ELECTRIC LIGHT FITTINGS, INSTRUMENTS, &o, 
we exhibit at above address, in WORKING ORDER, a numbet 
of MOTORS illustrating the applications of Electricity for 
domestic purposes, an exhibition which we feel sure will 


interest you greatly, as it is probably the only one of its kind 
in existence at present. 


ELECTRIC COMPANY, Lid. 
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LEGRAPH JOUR! 
NEW TELEPHONE No. 6770. Telegraph Address : “‘ SECOHM, LONDON. vi 


NALDER BROS. & Co, 
CONTRACTORS TO H.M. GOVERNMENT... 


A LARGE SELECTION OF TESTING AND | INSTRUMENTS KEPT IN 


SWITCH BOARDS, 
DISTRIBUTION 


AND ELECTRICAL REVIEW SUPPLEMENT. 


1 


MANUFACTURERS OF 
ELECTRICAL 


TESTING INSTRUMENTS 


LAND- OR MARINE USE. 


| FUSE BOARDS. 


AMMETERS 


AND 


‘VOLTMETERS. 


| 


P.0. Resistance with Bridge. 


P.O. Portable Galvanometer. 
THESE INSTRUMENTS ALWAYS IN STOCE 


Improved Pattern Tripod Galvanometer. 


16, RED LION STREET, 


(Two Minutes’ walk from Farringdon Street Station). 


IMPROVEMENTS DYNAMOS 


Brunton 
DYNAMO. 


4 The latest design in the market, 

made with all the advantages of 
= the latest scientific knowledge and 

the highest mechanical skill. 


———— 
: 


The above woodcut represents our B TYPE DYNAMO. A most efficient ttes working noiselessly, 


| and without sparking or overheating ; is highly finished and well proportioned. The output is so rated in our 


ue that the machines may be worked very much in excess of their stated full output for short periods. 


STOCK SIZES UP TO 77 KILOWATTS, MACHINES BUILT TO 600 KILOWATTS. 


ENCINEERING CORPORATION, LTD, 


(UNITED.) 


68, VICTORIA ST,, LONDON, S.W. 
Works :—ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 


CLERKEN W ELI. 
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| wy : MANCHESTER WORKS. 
Head Office & Warehouses : — + * Works :— ‘ 
71, QUEEN VICTORIA ST., 465, Chapel St, SALFORD, 
LONDON, E.C. MANCHESTER 


And at 7, Bothwell Street, GLASGOW. 


| 
S Qv For Prices 
See Oth Edition 
Electric Lighting Catalogue, 
Page 12. 
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ELECTRICAL REVIEW. 


THE EFFICIENCY AND DEPRECIATION 
OF INCANDESCENCE LAMPS. 


Owne to the rapid extension of electric lighting in London 


during the past year or two, the question of the efficiency and 


depreciation of the incandescence lamp has become: more 


prominent. In London alone at the present day, there are | 


probably some 200,000 lamps at work, reckoned irrespective 
of their candle-power, and the renewals of these will not be 
far short of the same number yearly. 

With the exception of the high candle-power lamps, the 
manufacture is practically a monopoly of the Edison-Swan 
Company; and it is only fair to say that they have carried 
out their work thoroughly. Charging a high price, and 
being free from any competition, they have been enabled to 
devote their attention to.the production of a standard article, 
and owing to the careful tests made, there is little or no 
difference to be found-in any-batch of lamps. 


For the last few years there has been no marked improve- 


ment in the filament itself, any alterations made being con- 
fined to the attachment of the filament to the platinum con- 
tacts, the globe and the outside fittings. 

A test of these lamps was published in the REVIEW of 
January 16th, and it may be useful to refer to it again, and 


note the relation of candle-power and energy consumed 
throughout the thousand hours. - 


C.P. Watts. Total watts. 

0 19°3 3°34 64:46 
100 18:8 8°45 64:86 
200 17-2 3-79 65°19 
300 15°6 63°96 
400 15°2 4:17 63:38 
500 148 4°29 63°49 
600 14°4 4:38 63-07 
700 14:1 45 63°45 
| in | | 
. 6 

1,000 12 5 


The mean candle-power for this life works out at 15° 2, 
being 78:8 per cent. of the initial candle-power. The 
average watts per candle are 4° 15, and this agrees closely 
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with the manufacturers’ of 4 watts. ‘Bearting’ at 19° 8, 


the candle-power falls Slowly over the first 100 hours, then 
more rapidly, and reaches the normal after 27 5 hours’ run ; 
from that time the decrease is more gradual, the mean of 

152 candles being passed at 400 hours. The resistance “hot” 
of the lamp rises from 155 to 166 ohms, owing to particles 


‘of carbon being removed from the filament and deposited on — 


the surrounding glass. This rise of resistance and conse- 
quent diminution of energy consumed and light developed is 


not great, and it is doubtful whether the actual temperature 
and light emission of the carbon is much reduced. Probably 


the greater part of the loss of light is due to the blackening 
of the glass, and it is this gradual: obstruction of the light, 
and not so much the falling off of the - itself, that 
renders the lamp inefficient. 

Suppose a test to’ be made on the same bit with an 
initial consumption of 3°75 watts per candle, the curve would 


probably start from 17, pass the normal at about 500 hours, 
-and finish the 1,000 hours at 15 candles with a consumption 


of 4} watts per candle. An average of 16 candles would be 
obtained with a consumption of 4 watts per candle. It 
would be of the greatest interest to carry out a test on these 
lines, as these lamps would be the more efficient of the two. 

A lamp rated at a high efficiency gives a high candle- 
power with a low consumption for about a third of its life 
only, but owing to excessive blackening. of the glass does 
the remaining two-thirds with a low er and large 
consumption. 

It seems that the point to aim at for true ‘economy is to 
reduce the steepness of the curve and make it approximate, 
as nearly as possible to the normal line, to sacrifice part of 
the light at first for the sake of the light towards the.end of 
the run. 

An interesting experiment is to take two lamps, one of 95 
volts and the other of 100 volts, and place them side by side 
on the same fitting supplied at 100 volts. After the first 100 


“hours or so little difference is perceptible between the two ; 
_ later on the 100-volt lamp will be the more brilliant, until 


the 95-volt lamp comes to an untimely end. Of the two the 
100-volt lamp, light for light, will have consumed _ less 
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- energy. So that even if the lamps could be bought at a 
cheaper rate’ it would not pay to overrun them, as after the 
first 100 hours the more brilliant lamp places itself on a level 
with the ordinary one and falls off more rapidly after. Con- 
sidering that the price charged to smaller customers who 
cannot obtain their lamps direct varies from 4s. 6d. to 6s. 
the question of life is a serious one. 

Even with the present rating great annoyance is caused 
by the unevenness of the light. Nothing is more unsightly 
than a group of lamps some of which are bright and others 
dull. A new installation wjll start 20 per cent. above the 
normal brilliancy, and, assuming that all the lamps last 
through 1,000 hours,‘will fall 25 per cent. below, 7.¢., the 
total illumination will be reduced by one-third, and not 
until the lamps have been replaced once or twice, and their 
ages thoroughly mixed up, will the illumination rise nearly 
to the normal again. 

For ordinary purposes the temperature of the filament 


could not be increased without the light becoming painfully — 


bright. It would then have to be removed to a greater 
distance or carefully shaded, and there would be no real 
gain. 
In practice, a further loss of light is occasioned by the 
lamps being allowed to becomie covered with dust. People 
who take care to have their windows kept clean in order to 
avail themselves of a full share of the light for which they 
do not pay, neglect to do the same with their lamps, although 
this method of illumination is more expensive. If lamps 
were taken out at intervals, and the glasses rubbed clean, a 
marked difference would be apparent. Again, in many cases, 
the lamps are hung downwards in close fitting shades, with- 
out any possibility of ventilation, so that the lamp socket 
and holder become considerably heated, the plaster loosened, 
and the lamp rendered useless. Such shades should be sup- 
ported: by open carriers, to allow free circulation of air. 
Sometimes lamps are worked in as part of the ceiling 
decoration, and if this be in light colours, the effect is 
disastrous, as the circulation of air round the heated lamp 
deposits a ring of dirt at that spot. 
Fittings for lamps should be simple and not heavy ; the 
lamp in itself is a beautiful object. These should have 
efficient ventilation, and be kept clean. 


A PERMANENT ELECTRICAL MUSEUM. 


WE understand that a proposal is likely to be made to set 
apart a room of the new premises of the Institute of Elec- 
trical Engineers for a museum of electrical apparatus. 

No one will suspect us of having any other desire than 
that of promoting the permanent interests of the electrical 
industry, but for more than one reason we very much doubt 
the wisdom of incurring the expense which the collecting, 
housing, and maintaining a museum of electrical apparatus 
would involve, 

We have had the advantage of discussing the matter with 
an old member of the Society of Arts, one whose memory does 
not hark back quite so far as the period 1823—1825, when 

| electro-magnetism came under the official cognisance of the 
Society of Arts, but who nevertheless has a lively memory of 
the time when the model room was a distinctive feature of 


that Society, and the electro-magnetic apparatus of Marsh 
and Sturgeon were among the more than ordinary objects of 
interest in the Society’s museum. 

A time arrived when the model room ceased to be an 
object of general interest ; the models were neglected and 
became dilapidated, and the museum was eventually done 
away with ; but at the time of the actual dispersal, a good 
deal of the more interesting apparatus, including, it is believed, 


that of Messrs. Marsh and Sturgeon, had disappeared, no one 


knew how. . 

King’s College possesses a collection of Wheatstone's 
apparatus, and seeing the very close connection which existed 
between that college and Wheatstone, it is understandable 
that they should attach considerable value to apparatus 
which is in a sense classical, but to the public ns this 
apparatus of Wheatstone is quite inaccessible. 

An electrical museum of any real value would take up a 


good deal of room, and would also involve the Society in a 
considerable expenditure ; the opening of such a museum 


would no doubt be inaugurated with a flourish of trumpets, 
and attract attention for a time; after which it would 
become more or less neglected, and sooner or later it 
would probably share the fate of the Society of Arts Model 
Room. 

Moreover, there is already at South Kensington a museum 
of engineering, electrical, and other scientific apparatus, 
collected together, where they can be better seen and more 
conveniently studied than would be possible at the Electrical 
Institute, and which has the additional advantage of _ 
accessible to everybody. 

We had the good fortune a few months ago of meeting in 
the museum at Sonth Kensington an American stranger 
studying the scientific apparatus, and we were pleased to hear 
him say that there was no city in the world comparable with 
London for obtaining knowledge, and that there was no 
collection of scientific apparatus in any other capital such as 
that to be seen at South Kensington. This American was a 
young engineer on a visit to Europe to pick up information ; 
he said he had already spent some days going over the 
museum, and he intended spending a few more days. We 
offered to point out to him the chief electrical apparatus of 
interest, an offer of which he was glad to take advantage, 

The more concentrated, the more accessible is a collection 
of apparatus for the purposes of study, especially to strangers, 
and there is also a certain advantage in gathering together 
mechanical, electrical and other scientific apparatus so as to 
be able to compare them one with the other, and to study 
them together ; we should therefore be sorry to see any of 
the apparatus now at South Kensington removed to such a 
museum as it is proposed to create in connection with the 
Institute of Electrical Engineers. 


THE ELECTRO-DEPOSITION OF 
COPPER. 


On another page we briefly give an account of a visit to the 
works of the Elmore Patent Copper-Depositing Company: 


_ The result of our inspection of the plant and modus oper and 


of the process in no way alters the opinions we have pre 
viously expressed ; indeed, we feel that our position is con 


He 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| À 
| 
{ 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 1 


THE TELEGRAPHIO JOURNAL AND 


Janvaky 30, 1891.] 


ELECTRICAL REVIEW. 131 


siderably strengthened. The plant which is used to deposit 
five tons of copper per week necessitates at least, when con- 
sidering the loss in the transformation of mechanical into elec- 
trical energy, 75 horse-power developed during the 168 working 
hours. The cost of this, with the fuel and labour for melting 
Chili bars to form “ shot copper ” as anodes, the labour in the 
bath rooms, machine room, &c., and without taking into 


consideration depreciation of plant, office expenses, rent of 


factory, management, and all other incidental expenses, would 
certainly be at least double Dr. Hopkinson’s estimate, an 
opinion we have previously given, and of which we now feel 
certain. It would appear, however, on the face of it, that even 
if the working expenses were greater than we anticipate, the 
profits of the company are not materially affected, as the 
lowest priced articles are said to be sold at 6d. per Ib. above 
the price paid for raw copper. 

This would mean a perfect golden harvest to the Elmore 
Company, if it were not for certain drawbacks which are 
naturally not confided to the public. It was admitted that 
certain tubes ordered had not come up to the specification 
degree of hardness in manufacture, and in consequence were 
relegated to “ stock.” It would be interesting to know what 
proportion such tubes which might be termed “ wasters,” 
bear to those which pass muster, and also whether when the 
former are “ stocked,” they can be considered of any real 
value? The production of Elmore copper being now con- 
fined to tubes only, which are admittedly first-class speci- 
mens of manufacture when the deposit meets require- 
ments, the fortunes of the company depend not only 


upon the high price to be obtained for such articles, 


but also upon the extent of their sales, which may 
be comparatively limited. Indeed, up to the present we can 


* obtain no information as to any real business being done 


beyond vague promises on the part of certain copper mer- 
chants to take the Elmore productions if they can be sup- 


lied, 


So far as the Wire Company is concerned, we do not 
conceal our belief that its foundation is very unsatisfactory, 
and that in this branch of electrical industry at least there 
will be found competitors offering, at ordinary market 
prices, just as good material as Elmore copper. Assuming 
that this be so it may be pointed out that the whole of the 
capital transferred by the Wire Company to the vendor 


company must now be considered, so far as the Wire Com- . 


pany is concerned, as absolutely thrown away. The pro- 
motors are thoroughly well aware that the Mouchel cop- 
per compares favourably with that of Elmore, and there 
snow in Liverpool a copper refinery delivering 60 tons of 
copper per week to wire drawers with a guaranteed conduc- 
tivity of 100 per cent., Matthiessen’s standard. 

Altogether, visitors must have felt somewhat disappointed 
at being shown half finished buildings which are eventually 
intended to contain copper depositing plant and wire-drawing 
machinery, treated to descriptions, illustrated by a broken- 
down old lathe, of machines for wire-producing which do 
not yet exist, and still more so at being left entirely in the 
dark as to the legitimate amount of business which the com- 
pany is doing, or is supposed to be carrying on. The largest 
Contingent of Press representatives were froth our financial 
Contemporaries, and as there are rumours that an American 
company is likely to be brought out within the next: few 


weeks we fear that it will be generally conceded that 
the raison d'être of the publicity now given to the 


Elmore works, a publicity too long delayed, will be found 


to lie in new financial operations rather than in developing 
the electro deposition of copper as a bond fide business. 
Our inspection of the works intensifies our feelings, almost 
amounting to disgust, that the patents for the process should 
have changed hands for fabulous sums of public money ; 
it throws into even stronger relief the absurdity of M. 
Secrétan’s report and the indiscretion of the directors in 
acting upon it. Those at the head of the business will be 
singularly ill-advised if they attempt any further financial 
operations. There is quite sufficient responsibility on their 
shoulders, and if they only recognise the fact that the 
responsibility will in process of time, whether more or less 
delayed, be brought home to them, they will know that 
their true friends are those who advise them to face the facts 
at once, and not to proceed on lines prompted by sanguine 
hopes and a putting off of the evil day. 
Our contemporary, Engineering, in a 
ae? recent issue, deals at some length with the 
subject of the deterioration of incan- 
descence lamps, the results of tests described by Mr. 
W. H. Pierce in his paper before the American Institute 
of Electrical Engingering being analysed. It is some 
what surprising that the subject has not been dealt with to 
any extent by anyone on this side of the Atlantic, so we are 
obliged to accept the results of the American investigations 
(which appear to be very thorough) as representing the 
general state of affairs. There seems no reason, however, to 
suppose that the manufacture of incandescence lamps in this 
country has resulted in any better specimens being produced, 
as regards durability, than elsewhere. One fact does not yet 
appear to have been established, and that is, whether the 
durability of an incandescence lamp is greater or less with 
alternating than with continuous currents. Professor Ayrton 


_ hes proved that the efficiency is practically the same for the 


two cases, but durability has not been dealt with. There 
appears to be two aspects from which this question may 
theoretically be regarded, viz., does the alternating current 
by its rapid alternations perpetually rack, as. it .were, the 
carbon filament, or does one alternation undo the disinte- 
‘grating strain of the other? As faras one can see, there 
appears but little hope that any substance can be produced 
which can resist the effect of the high temperature to which 
it is necessary to bring the filament in order to produce a 
reasonable efficiency, and the question arises, whether, in view 
of this fact, it would not be better to devise some satisfactory 
method of cleansing the inside of the glass globes, and 
possibly of providing spare filaments to be used in turn as 
the one in use deteriorates beyond a certain stage. The re- 
sults of the American experiments dealt with by our contem- 
porary seem conclusively to prove that the average efficiency 
of their lamps does not exceed 5 watts per candle, and that 
all statements to the contrary must be accepted with great 
suspicion, and can only be correct as regards a very short 
initial period ; moreover, it appears that a lamp starting 
with a high efficiency is not necessarily more or less efficient 
than one starting with a low efficiency. Probably the real 
solution of the whole question will be that of producing the 
lamps at such a low price that a short life at a high efficiency 
will be the order of the day, although English experience does 
not confirm the suggestion ; this will either necessitate the 
abandonment of the use of platinum or the more econémical 


use of it. Incandescence lamps at a ped gy each’ wenld 
settle the whole question, hopeless as a consumraatior 
seems at present. | 
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PLANT EFFICIENCY WITH OPEN AND 
CLOSED CIRCUIT TRANSFORMERS. 


By WILLIAM STANLEY, Jun. * 


SEVERAL contributions on the relative merits of the closed 
and open circuit transformers for the distribution of elec- 
trical energy, have lately appeared in The Electrical Engineer, 

vew York. In various letters, Mr. Swinburne has maintained 
that the open circuit transformer is more efficient than is its 
opponent of the closed magnetic circuit type, and that conse- 
quently, American engineers were applying and advocating 
— lacking maximum efficiency. 

When, in 1885, I constructed the first closed transformer, 
and adapted it for commercial lighting, I had in mind the 
very differences which are now being discussed, and at the 
same time there seemed to me to exist certain objections to 
open circuit transformers which still appear to me to be of 
such magnitude that I believe, in America at least, the open 
circuit transformer is at a disadvantage. Of these objections 
I have seen no mention ; they are briefly as follows :— 

In the open circuit transformer of the Rhumkorff, the 
Gaulard and Gibbs, or the Hedgehog type, high efficiency is 


due to the fact that the fluid (or air) portion of the magnetic. 
circuit causes the current phase to lag behind the E.M.F. | 


more than in the closed magnetic type, and in a well-con- 
structed transformer of the open circuit type this lag is 
nearly 90° at no load, that is, when the secondary circuit is 
open. Now in these transformers the value of the primary 
current varies comparatively little with the load derived 
from the secondary circuit, and when such a transformer is 
gradually loaded, the primary current will remain, roughly 
speaking, constant, while the lag of the current behind its 
.M.F, will diminish ; the phases of current and E.M.F. 
more nearly coinciding as the energy taken from the trans- 
former is inc | | | | 
In the closed circuit type of transformer, however, the 
value of the primary current in amperes is very nearly in 
direct ne pv to the load upon the secondary circuit. 
Thus while the primary current in the open circuit type 
remains, roughly speaking, constant, possibly varying 10 to 
20 per cent., the primary current in. de dut type is pro- 
portional to the load. | 
Let us examine briefl Le station requirements for the 
two ‘contrasted types. ith the open circuit type iths 
of the station plant, that is, ths of all the engines and 


dynamos, must run continual to supply the primary currents, | 


for the ampère value of these currents is about constant : 
while with the closed circuit type of transformer, the engines 
and dynamos in service vary in proportion to the number of 
lamps burning. Thus, in a station having 10 dynamos and 
engines of equal size, in many places one dynamo and engine 
will easily supply all the energy necessary during 12 or 
14 hours out of the 24, when the closed circuit or American 
type of transformer is used ; while, with the open circuit 
type advocated by Mr. Swinburne, at least eight of such 
engines or dynamos would be required to do the same work. 
The question arises, therefore, Which system . uses the least 
fuel, and costs the least ? 


For the sake of simplicity, we will allow Mr. Swinburne’s 


transformer to have 100 per cent. efficiency. We will also 
allow the closed circuit transformer an efficiency of 95 per 
cent., which can be proven to be commercial practice in well- 
designed transformers, Placing the engine losses at 10 per 
cent., and neglecting the losses in the main, we find that 
with the x ur circuit type the loss is eight times as much as 
with the closed type, neglecting transformer losses; or 7°6 
times, including these losses.. In short, it requires about 
seven to seven-and-a-half times as much coal to maintain 
current for open circuit as for the closed circuit type, 
because, during the idle period of the day, approximately 
seven to eight times as many dynamos and engines have to 
be run, and the principal losses occur in these elements 


instead of in the transformers. During the remainder of 


the day, about one-half of the time, that is a quarter of a 
complete day, the efficiencies of the systems employing these 
two types would be equal; and during the remaining 
quarter of the day the efficiency of the open type would be 
5 per cent. greater, ” 


I therefore dispute Mr. Swinburne’s statement that an 
open circuit transformer is as efficient an element of a system 
of distribution as its American brother. With higher fre- 
quency the open circuit transformer will make a better 
showing, and probably will be used, providing we can arrange 
means to obviate the extra losses. . 

By the way, why use the words converter or transformer ? 
Would not Cyclotrope or ppt meaning that which 
transfers from a circuit, and that which transfers energy, be 
more appropriate ? 


PROGRESS OF THE ELECTRICAL 
INDUSTRIES. | 


(Continued from page 107.) 


JOHNSON AND PHILLIPS. 


A large number of both continuous current and alternating 
dynamos have been built and sold. Amongst the former 
were machines for the Duke of Northumberland, K.T. ; the 
General Post Office, Birmingham ; the National Museum and 
Libraries, Dublin (coupled direct to Willans’s engines) ; 
Madame Tussaud’s exhibition, and many others, for im- 
portant installations and for ship lig ting. We may 
mention complete sets for the Hong Kong central station, 
a machine for the extension of the Keswick central 
station, and several others for the Continent. Eleven 
sets of the Kapp central station continuous current dynamos 
are now being built for the Vestry of St. Pancras, the first 
local authority in London that will undertake the supply of 
electricity themselves. The battery department has been 
fully occupied in making complete sets of accumulators. 
The vulcanised rubber shops have also been full of work, 
making cables for the electric light and transmission of 
power. The business in the Brockie-Pell arc lamp depart-' 
ment has been extremely satisfactory, and shows a very L 

increase over 1889. Amongst the numerous establishments 
where this lamp has been introduced during the year may be 
mentioned the following : General Post. Officc, London; 
General Post Office, Birmingham ; the Royal Mint, London; 
the Government Quays, Sydney, N.S.W.; the National 
Museum and Libraries, Dublin; “ The Empire,” and many 
other theatres ; Madame Tussauds’s exhibition ; the Gaiety 
Restaurant ; Spiers and Pond’s new stores, Water Lane, E.C. ; 
Winchester House, Old Broad Street, E.C.; Sir Arthur 


Guinness, Son & Co., Limited, Dublin, &c. A large number ~ 


of these lamps have also been supplied for the lighting of 
railway stations belonging to the Great Northern, Great 
Eastern, Lancashire and Yorkshire, and ofher companies, 
whilst a few alternating lamps have been placed in the streets 
of Newcastle-on-Tyne for public lighting. The arrange- 
ments are now on the point of completion for lighting all the 
principal streets and quays in Hong Kong with double carbon 
32-hour lamps on the continuous current series system. Several; 
additional buildings have been erected by this firm during the 
year to meet the general growth of the business. 


MANCHES'YER EpiIson-Swan COMPANY. 

This company have experienced a considerable increase in 
their business during 1890—33,469 incandescent lamps 
having been supplied by them for the Lancashire district. 

In the commencement of the year they found it necessary 
to take additional premises in Little John Street, Man- 
chester, on account of the increase in the manufactufing 
branch of their business. This, however, now proves to 
inadequate, and it has been decided to move their works 


further out of the City, where a well-appointed and com- 


modious factory will be built. | 
In the installation department a large quantity of work 
has been carried out during the past year. | 
Several important installations are at present in progress, 
amongst. which may be mentioned 1,500 lights for the 
Wholesale Co-operative Society, at Leicester ; the lighting of 
the premises of the Derby Co-operative pan À t 
Restaurant of Thomas Parker and Sons, Manchester ; 


5S. café, Brown Street, Manchester ; the ware- 


house of Messrs. Frautenburg & Co., Greengate, Salford ; the 
offices of the Manchester Ship Canal Company ; the pre- 
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mises of J. Nelson, Esq., Bury ; extension of the Bolton | 


Co-operative Society installation ; and the mansions of Lord 
Howard, of pere À Jos. Cliff, Esq., Brigg ; J. C. Water- 
houée, Esq., Prestbury; Mrs. Wood, Glossop; and Jos. 
Wood,. Esq., Chorley. 
THe NEWCASTLE-UPON-TYNE ELECTRIC LIGHT 


Work is increasing steadily. The company have sufficient con- 
fidence in electric oe, lant toarrangetosupply power at an 
exceedingly low price. course, it must be remembered that 
is cheap in Newcastle, as coal is cheap; but cheap coal 
wd not reduce the price of electric power in anything like 
the proportion it reduces the cost of gas. Two Robey 
engines are used, with trip gear of the Corliss type. Mordey 
dynamos and Mordey and other transformers are in use. The 
leads are chiefly, if not wholly, underground. Mr. R. C. 
Jackson is engineer, and he has the benefit of Mr. A. W. 
Heaviside’s extensive experience of underground wirework. 


THE SHEFFIELD TELEPHONE COMPANY 


have two gr alternators in use and Mordey transformers. 
One dynamo is driven by a Brush engine. The lighting here 
is of a specially remunerative nature, as it has been mostly 
taken by shops, so that the dynamos need not run during the 


day, and full load comes on early in the evening. 


SOCIETE GENERALE DES TELEPHONES. 


The expiration of the Bell patent and the near approach 
of the time when the present telephone monopoly will 
come to an end, has had the effect of turning the eyes of 
Continental manufacturers to this country, and several have 
recently established branch businesses in London. The 
Société Générale des Téléphones, which has opened an 
agency at No. 29, Ludgate Hill, under the management of 

. G. A. Nussbaum, :s well known as owning the largest 
of telephones in Europe. Visitors to the Edin- 
burgh Exhibition will call to mind the splendid show made 
by the society in the French Electrical Section, where its 


exhibits occupied the whole of one side of the annexe. At. 


the Paris Exhibition of 1889 its exhibits were still more 
numerous and interesting, and were located in a special 
pavilion. Some idea of the extent of the society’s operations 
may be formed from the ‘following particulars. It has, at 
Grenelle, works for the manufacture of telephonic, telegraphic 
and similar instruments, employing over 400 men. Its manu- 
factory at Bezons for electric conductors of all kinds, gutta- 
pe and ebonite goods, employs about 250 hands, and very 
arge works have recently been erected at Calais in which to 
manufacture submarine cables, The society owns the, Ader 


of the instruments in use in France. The telephone systems 
of Paris and of many of the principal towns ‘have been in- 
stalled and are still ‘eoiducted by-the society. Special 
instruments have been éxtensively. miinufactured for the 
French army and navy, those fo# use 6n board ship beipg 


utilised for the transmission of orders from the block-house — 


to the engines, to the wheel, to the torpedo posts, ordnance 
&c. The metal parts are of extra strength and coated with 
varnish to prevent oxidation. In order to reduce to a mini- 


mum the number of contacts, and to avoid using any kind 


of switch, two distinct circuits are employed ; the one serves 
for conversation, the other for the call-bells. A single 
battery serves the call-bells of all the stations on board a 

p. In this manner only two cells are necessary at each 
station for working the microphone. The stations are con- 
nected by means of cables in India-rubber insulation, with 
Fi soi bracing ; for each direction one cable with five con- 
uctors is ge The telephonic apparatus includes a 
microphone (Berthon) and a receiver (Ader) connected by a 

nde ; a second receiver being used where the surrounding 
noise would interfere with properly hearing with one ear. 
Experiments on board the Devastation have proved that with 
the ee à Conversation was not interrupted between 
à — house and the central fort even during the firing of 
i ge cannon, The microphone is so constructed that 


pness has no influence upon it, and the same with the ~ 


recelver, the coils of which are let into a bituminous block. 
Na board the Devastation an apparatus has been used after 
ving been immersed. in à pail of sea water. Instruments 
description have been fitted by.the society on all the 


steampackets of the General Transatlantic Company (Havre- 
New York line), the ironclads Devastation, outable, 
Amiral Duperré, Courbet, Amiral Baudin, the cruiser Cecile, 
es penny torpedo-boat Sfar, the Spanish ironclad Pelayo, 
and others. | 


SYDNEY F. WALKER AND COMPANY 


cannot show a very large record of new work during the 
past year, not so large as they would like, owing to the, keen 
competition which has prevailed. There has been plenty of 
work, but plenty of people to do it. During the summer 
this firm laid down a 400-light plant for a large:coal and iron 
firm in Lancashire. As rather a new departure was made in 
this.case the details may be interesting. The installation 
consists of two complete and independent plants, each capable 
of furnishing 200 lamps or their equivalent. Separate 
engines and dynamos are used, not connected in any way ; 
and .the whole is so arranged by means of specially de- 
signed switches, on Mr. Walker’s bent spring principle, that _ 
either engine and dynamo can be switched on to any part of 
the work at will. 


THE Woxine ELECTRIC LIGHT COMPANY 


opened their station on the 1st of November. Kingdon 
dynamos are used, and hedgehog transformers. Some of the 
leads pass under a river, and the Fowler-Waring cable stands 
this strain perfectly. | 


A NEW BICHROMATE CELL. 


No practical man needs to be told that a bichromate battery 
sg many disadvantages along with its advantages. 
et it is very useful for many purposes and it has doubtless 
often: occurred to electricians that if only such a bat 
could be miade, yielding a powerful current for a lengthen 
. period of time, it would, to use the well-worn phrase, “ supply 
a long-felt want.” | - - | | 

A recent number of Dingler’s Polytechnisches Journal 
contains an account of a new modification of the bichromate 
cell which has been devised by P. Gendron. 

In the “Gendron” cell either potassium bichromate or 
sodium bichromate is used for making the pe on liquid. 
Other de sages features are the following : The area of the 
electrodes is large in proportion to the capacity of the cell. 
The electrodes are placed parallel to each other and as closely 
together as possible, thus minimising the internal resistance. 


and the Barthon patente, wiser boa mo: the cartent. The 


without:the.usual necessity.of interrupting the current. The 


- fluid is kept at a constant level whilst the exhausted liquor is 


removed from the lower B nei of the cell by means of an auto- 
matic arrangement of valves. 
Full details and drawings are given in the original paper 
‘this interesting modification of the bichromate cell. 

is ‘stated Yhat-this kind of battery will give a very 
powerful cuyrent of ‘electricity for a very much longer time 
than is given by the ordinary arrangements of bichromate 
cell. 


ROBEY COMPOUND ELECTRIC LIGHTING 
| ENGINES. Se 


WE give an illustration of an engine made by Robey & Co., 
of Lincoln, for the Newcastle-on-Tyne Electric Supply 
rm age à to drive a 374 unit Mordey Victoria alternator, 
which developes 70 to 75 horse-power, for electric light 
installations. It has a high-pressure cylinder 11 inches 
diameter, low-pressure ditto 18 inches diameter by 12° inches 
stroke, and makes 200 revolutions per minute, though it 
can be worked up to 250 revolutions. The crank-shaft 
is 6 inches diameter, and has three bearings, with a total 
length of 32 inches. All the working parts have oo large 
wearing surfaces, and the engine t magnets is of most 
massive build. Every part being carefully balanced, and 
the right provision being made in the set of the valves, 
the engine can be run at the high speed of 250 revolu- 
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tions pe minute with ease and safety, and there is a 
total absence of vibration or shock. All the working re 
are.well lubricated from a central oil box, which is fitted 
with. an indicating contents gauge. Each se point 
to be oiled has an independent adjustment, with a visible 
drop feed. 

he engine is governed automatically by link expansion 
gear, controlled by a-powerful Richardson governor, and not 
more than 2 per cent. variation in the number of revolutions 
is made between all load on and the engine running light, 
while.with ordinary changes of load the variation is ‘imper- 
ceptible. The governor is driven by gearing direct from the 
shaft through machine cut wheels, which are enclosed in a 
casing, The weight of valve rods is compensated by means 
of ‘steam plungers, so that the whole motion is in complete 
balance. The governor is also fitted with an extra adjust- 
ment, by means of which the speed can be varied while the 
engine is running, and set at any required number of revo- 


_ lutions. Thejlarge ends of the-{eonnecting rods are fitted 


with centrifugal oilers, which are continuously supplied with 


lubricant. The crank and connecting rods being protected _ 


by the main standard, any splashing or waste of lubricant 
is-avoidéd, and all drips are collected in suitable wells in the 
baseplate, from which all the oil can be removed by passages 
and cocks arranged for the purpose. The lower part of the 
columns on the front side is arranged to be removed when it 
is required to examine the crank pin, or to take out the crank, 
and this can be quickly and easily done without disturbing 
any other part of the engine. All the levers and handles 
are brought conveniently together in front of engine, so 
that the starting valve, intermediate receiver, drain cocks, 
and governor adjustment can all be attended to from one 
position. The engine may be used to drive a dynamo direct, 
or-with belts or ro ? 


«The Newcastle Electric Supply Company has, in its New- | 


castle ‘station, three. other coupled -compound engines -of 


_ the agreement co 


Messrs. Robey & Co.’s make, each of 200 horse-power, which 
are used during the evening. The smaller one, which is foy 
varying in power from 40 to 200 indicated horse-power, is 
used for day lighting, and to work during the day and ni 

in conjunction with one or more of the larger engines, . - 


| | 
COMMUNICATIONS FROM AUSTRIA: 
| HUNGARY. 


(races A CORRESPONDENT. | a 


In the session of the Vienna Common Council, on Januai 
16th, the draft agreement with the International Comp 
Air and Electric Company, was considered, and with slight 


modfications, accepted. This’ result could not surprise any- 
one, as the Vienna Common Council, when it once 
accepted the position of free competition, and had already 
conceded the erection of three electrical works in the city, 
could not be expected to refuse a concession to the company 
just mentioned. It is strange, however, that Herr Josef 
areis, editor of the Vienna Llectrotechnische Zeits 
in his quality as a member of the Common Council, should 
plead the cause of the Popp system, in such a manner % 
took place during the discussion. A member of the Common. 
Council pro that the duration of the concession should 
be limited to 40 years, and that after the lapse of 15 years 
nid be broken off on giving a one year's 
notice. Herr Kareis replied that in his convictiou, after, 
about 15 to 20 years, the City, would doubtless take all such, 
undertakings into its own hands. If the question 1s raise’ 
why this could not be done at once, the reason is that da 
inventions and improvements are being made‘which 
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then be effected at the cost of the community. All the 


t arrangements were of a primitive character. On the | 


vast of the opposition an intention had been expressed of 
effecting, by means of this undertaking, a competition with 
the other electric companies, and it should therefore not be 
on a less favourable oi than its rivals, and as Pa 
in possession of agreements for 50 years, a term of 45 
ra might be suitable for the Popp Company. The para- 
graph in question (2) was in fact accepted in nce 
vith the proposal of the referee. 

Sec, 9 of the agreement fixes the rent for the use of the 

streets at one kreutzer per metre of cable. In case of cables or 
ipes running parallel, the rent is wre only for the cable. 
Besides, the Company has to pay the City a 3 per cent. tax 
on its gross receipts. 

Sec. 25 of the draft agreement had decided that the 
company should give security for 10,000 florins. It was pro- 

that this guarantee should be increased to 50,000 florins, 
and this proposal was carried. . 

The arrangement in sec. 23 must further be noticed. It 
binds the company to obtain its materials, machinery 
and other requisites for erecting and working its in- 
stallations in Austria, with special reference to Vienna, A 
vided that such requisites can be obtained in Austria. The 
exceptional supply of such requisites from abroad depends on 
the consent of the Viennese.community. In erecting and 
working the installations, native labour and skill are to have 
th the Bohe 

the Bohemian watering- , Teplitz, the gas com 
seems to have reached its object, so that the. rer ond 
tion of electrical works by the town is frustrated or, at 
least, deferred. By the threat to contest the right of the 
town to erect works, the company has succeeded in intro- 
ducing negotiations, which were brought to a definite 
conclusion at the last meeting of the lighting commission. — 

At this meeting the points were decided according to 
which the town agrees to enter upon an arrangement with 
the Teplitz-Schoenau Gas Company, and it depends exclu- 
sively on the latter body whether this arrangement is carried 
out. The following are the chief points of the convention :— 

1, The town of Teplitz | 
with the Teplitz-Schoenau Gas Company for five years. 
2. The town concedes to the company the right of supplying 
gas to private consumers for driving motors, at any price 
which may be agreed upon, even if it is lower than the figure 
which the town pays. 3. The town is entitled after the 
lapse of these five years to take the lighting of the streets 
into its own hands by means of electricity. 4. The town 


after the expiry of two more years, 1.., after the lapse of - 


seven years, to supply electric current to private consumers, 


whether as a source of power or of light. 5. The town is at 
liberty to commence the erection of its electric central 


station during the five years without being o to any 
objection on the part of the gas com ny. 6. The gas com- 
pany. during the five yéars is to ‘charge for a street lamp 

ing for 1,250 hours, 17 florins, instead of 20 florins as 
previously agreed upon. 

If this arrangement is mn after the lapse of the five 
years we shall have the anomaly that the town will be entitled 
to erect electric works and to light the streets electrically, 
will still be compelled, for two years 

, to put up wi . 

was used for the first time on the 17th of January, on occa- 
— of a public reception at court. This new and brilliant 
— displayed the splendid decoration of the halls 
de e first time in their full beauty. The glow lamps of 

J eq lustres produced a really fairy-like effect. 

Je ministry, it is reported, intends to refuse the con- 
Fora for laying down and working an electric railway 
vetween Budapest and Vienna, on the ground that the pro- 


Jected line would enter into direct and strong competition 


“i Royal Hungarian State lines. 

“a ait: daily pe which have just appeared, reproduce the 
. tions which are said to have been agreed upon between 
Pp and the Mayor of Budapest for the concession of a 


Compressed air installation at Budapest. 


0 . . 
pa ler of this arrangement, the Popp Company has 


the following d inati 
ute negotiations g determinations as the ground of 
Concession for 40 years is demanded ; if in the first 10 


to uphold its agreement ~ 


Palace at Vienna, the electric. lighting : 
e 


years 15 kilometres of pipes have been laid down no new 
concession may be granted, but it may afterwards to any one. 
For the use of the ground Popp is to pay yearly 10 florins 
per kilometre of: piping, and binds himself to allow the 
municipality daily, for public use, 100 metres of compressed 
air. The prices for private consumers are not fixed, but 
the price per cubic metre is never to exceed $ths kreutzer. 

ments between Popp and private consumers are to be 
submitted for approval to the authorities. Coal and oil are 
to be exempt from tolls. Of the net profits of the under- 
taking 15 per cent. falls to the share of the municipality. 
After 40 years the municipality takes over the entire 
installation at a valuation. If the town already has obtained 
15 per cent. of the net profit it can obtain the installation 
after 20 years for a sum which would give 6 per cent. interest 
on the average returns of the last five years. The pipes 
must be laid within two years from the signature of the 
agreement. If the electric light should be introduced, 


Popp claims no priority for lighting on his scheme. 


A NEW ELECTRIC LOG. 

A NEW form of electric log has recently been introduced to 
the shipping world which, as it many novel points 
in its method of working, &c., is well deserving of a full 
~ Practically, in all a used for measuring the speed 
of a vessel, a small “fan”. or “ propeller” is drawn, through 
the water either astern or abeam of the ship, and is, in con- 
sequence, caused to rotate with a which is intended to 
be proportional to that of the vessel, 
here are two types of mechanical logs based upon this 
principle. In the first the rotating fan is directly to 
a clockwork train which counts the revolutions and indicates 
in knots, on a series of two or three dials, the total distance 
run, the whole apparatus being towed through the water at 
the end of 30 or 40 fathoms “of line. With this arrange- 
whenever it is desired to -ascertain the distance run, 


‘the whole length of line must be hauled in, and this is no 


easy task with a rapidly steaming vessel, thé strain being 
very great. ~ Another disadvantage is that whilst an obser- 
vation is being made the log is idle and: the distance 
run is unrecorded. Again, it occasionally happens, that, 
whilst being towed, seaweed or ae refuse fouls 
the log, rendering the indications -useless, and this 


cannot be ascertained until the log is hauled on board. 


In the second form of log the fan alone is dwn through 
the water, being rigidly attached to a long: léngth of 
line as before ; the fan in this case rotates the whole line, 
the ship end of which is connected to the counting appa- 
ratus fixed upon the stern rail of the vessel. This device 
requires à table: of | corrections, for in consequence of the ex- 


cessive amount of:work: required to be done by the “fan” 


in rotating so long-a length of line, a portion of which is 
continually.in the water, the s 
proportional to that of the-ship ; in fact, at a slow speed it 
may be 20 or 25 per cent. too low, therefore, to be exact, # 


is first necessary to know the speed of the ship before the right 


correction can be applied. i: 

The very obvious advantage of combining the accuracy of 
the first type with much more than the convenience of 
the latter, has induced several attempts to construct an elec- 
trical log by causing the rotating fan to periodically “make” 
and “ break ” contact and thereby, by means of a conducting 
tow line and a battery cell, to work an electro-magnetic 
counter placed in any position on board ship. This idea, so 
captivating and simple in theory, has repeatedly been proved 
to be impossible in practice, and that for the following 
reasons :— 

In the first place the tow line, which is mr gun ot and 
dry, is subjected to a great amount of rough handling, and 
is kept in a continuous state of movement, due to the action 
of the waves and the motion of the ship, so that in a very 
short time the insulation becomes faulty. — | 

Secondly, the attachment between the end of the log line 
and the log must be perfectly water-tight and insulated, and, 
lastly, there must be a contact chamber kept perfectly free 


from moisture, although so arranged that the contact maker 


of rotation is not nearly :; 
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enclosed therein is worked by the movement of the fan, for rapid motion, no polarisation can occur. The most im 
any loss of insulation in the whole system would short-circuit rtant benefit gained is, however, that it enables insulatiôn 
the battery through the indicator, and so lead to failure. front the sea water to be dispensed with (in an actual exper. 

That this necessity of having perfect insulation has so FA 
often proved fatal can be clearly understood, when we consider 
that with modern ships the log is often towed ata speed of 20 
knots per hour, with the result that the salt water is forced 
through apparently the most perfect joints. 

Again, a ship may have to stop before a log can be hauled 
in, and consequently the log sinks to the full length of its 
line—say, 30 fathoms—which means a pressure of 80 lbs. 


oo 


1. 


upon “ne square inch—enough to ruin any so-called water-tight 
c r. | 

Mr. W. P. Granville, while accepting the principle of the 
retating fan, has devised a novel electrical method of record- 
ing the number of revolutions, and by his device insulation 
is rendered unnecessary. . 

By this system a battery cell is dispensed with, for the ee 
hull of the ship forms one pole of a battery, a thick tube of | ment the log was towed with 100 feet of bare pianoforte wire 
zinc in the log itself the other pole, and the sea water the and the indicator worked perfectly). To. understand this we 
exciting fluid ; thus there is formed a zinc-iron couple in salt have only to consider that, under these conditions, the effect 


Fic. 3. —APPROXIMATELY ONE-FOURTH Fuzz SIzs. 


water having an approximate electromotive force of ‘7 volt, of using an uninsulated tow-line is simply to provide an 
and an internal resistance of about 1 ohm. It might appear, additional, or shunt, circuit direct to the sea. If the 
at first sight, that the wide separation of the two component or conductor had high resistance this would be fatal, but, it 
‘parts of the battery would cause a large increase in the “in- is well known, that with a battery of low internal resistance 
ternal resistance ;” but this is not so, for experiment proves the current in a wire connecting the two terminals is but 
that after the first few inches, the distance between the two little affected by the addition of a second wire or shunt 
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Fig. 4. 


electrodes is practically immaterial, so far as the resistance of ~ circuit, the reason being that the second circuit, although 
the salt water is concerned. absorbing current diminishes the total resistance ; and, 
This method possesses many advantages ; for instance, the therefore, increases proportionally the total output, 80 
current is perfectly uniform, not only on account of the infi- the current flowing through the original wire remains 
nite quantity of the exciting fluid, and the dimeñsions of the  unaltered. | 


“iron electrode, but chiefly because the elements being kept in The log and indicator are shown in perspective in figs 
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2 and 3, whilst fig. 4 is a section of the log showing its 
eonstruction. A centre rod of gun metal, a, A, carries at 
one end the fork piece, B, B, which is slotted to receive the 
thimble on end of log line, as shown in detail in fig. 4. The 


other end of the rod forms the spindle for the rotating head, 


c, 0, provided with four blades set at the required angle and 


_ with ball bearing to receive the end thrust. 


The centre rod also carries the two vulcanite collars, » and 
p, between which the zinc tube, E, E, is clamped, a gun 
metal stud surrounded with a vulcanite bush is driven 
tightly into one end of the zinc, and this stud is in metallic 
connection with the contact spring, F, which normally rests 
on the vulcanite pin, G. 

The revolving head carries at its base the worm, H, gearing 
into the worm wheel, J, which makes one revolution for every 
six of the revolving head, the spindle of the worm wheel 
projects, and is half filed away to form the cam, K, so as to 
rub against the contact spring once every revolution of the 
worm wheel, thus putting the zinc into contact with the 


centre rod, and so through the fork piece and brass thimble 
to the conducting tow line ; a short sted tube, L, surrounds 
the working parts, preventing the entrance of sea weed, and 
, being readily removed, it permits the working parts to 
freely accessible, as shown in fig. 5. 
The log line is composed of five copper wires spirally 
twisted round a strong core of hemp; this arrangement 
vents any strain upon the conductors and gives flexibility, 
and the whole is then braided with strong twine. The five 
wires are “ bunched” at each end, so that if four out of the 
five were broken the remaining one would sufficiently keep 
up continuity. The sea end of the line is fastened round a 
brass thimble and the five wires soldered thereto. 
The indicator consists of a simple train of wheels driven 
y a spring and provided with an escapement actuated by the 
ectro-magnet, so that one tooth of the wheel is re- 
leased whenever contact with the zinc is e. The main 
pe requires winding every 500 knots travelled, or, say, 
uly. As shown in the illustration, the indicator is provided 
with a fourth dial, the hand of which makes six revolutions 
for every knot”travelled, so that each of the 10 divisions 


represents g5th of a knot, and consequently when timed for 
one minute it shows the rate per hour, because each division 
the same proportion toa knot that a minute does toan hour. 

The indicator is intended to be permanently fixed in any 
position ni, for instance, on the bridge or in the chart 
room, or, if necessary, one may be placed in each pes, for 
: same log will readily work two or three indicators, one 
a is permanently connected to any of the metal 
re ework of the ship, for instance, to a bolt in a bulkhead, 
- and the remaining terminal is connected either direct or by 
— a leading wire,totheship end of the conducting tow line. 
a Le be seen from fig. 6 that the log line is fastened to 
og by a simple bolt and nuts, thus forming at once 
œil nical and electrical connection, so that the log can be 
y detached at will—indeed, the whole apparatus is de- 


provided li 


signed so as to call for no skilled- attention or extraordinary 
= The log has successfully undergone a series of Admiralty 


trials at Portsmouth at all speeds up to 20 knots per hour, 


being tried from torpedo boats and also from H.M.S. Barham, 
it has deen proved to work with and certainty. 
When first tried from a newly-built torpedo boat no current 
was set up, the cause was at once discovered and as soon 


remedied, the fact being that most of these boats are built of 


alvanised steel, which practically means that instead of 
ving a zinc-iron or zinc-steel couple, both electrodes were 


of zinc and agé oc no current was generated. The 


cure proved most su ul, for it perfectly sufficed to tow a 
short length of bare copper wire and to connect it to the 
indicator instead of using the ship's side. As a matter of 
fact it was found that with older torpedo boats although of 
galvanised steel yet ample current is generated to work the 
indicator no doubt due to the fact that the thin coating of 
zinc becomes to a large extent dissolved. During one trial 
the following were the means of several to and fro runs over 
the measured mile :— | 


At the speed of 6-8 knots per hour 1-012 knot registered. 


” ” idl , 1°008 =z, ” 

” ” 13°6 ” 1°005 ” 

We understand that the apparatus is being manuf 
by Messrs, Elliott Brothers of St. Martin’s Lane. 


STORMS AND TELEGRAMS. 


By W. SLINGO awp A. BROOKER. 


(Continued from page 101). 


Ir would a from the considerations discussed in the 
previous article that an ideal telegraph line would be one in 
which the are of ample size and frequency, y set, 
y with stays, and maintained - in the highest 
state of efficiency. In fact, no effort should be spared to 
enable the poles to withstand the most sudden and the 
heaviest strains or to be brought to bear upon them, 
while the wires should be so proportioned that will give 
way just before the poles during storms of phenomenal 
violence. This proportion, together with high electrical con- 
ductivity can more easily obtained by using copper 
only light and portable materials appliances have 
cw transported the work of 
speedily effected. | 
In addition to the points already mentioned there are 
others, chiefly electrical and of considerable importance, which 


tend to show that copper is preferable to iron for an over- — 


head telegraph s 

Not only is the specific resistance of copper low, but it 
has the great advantage that it permits of a much more 
rapid variation or alternation of the current than does iron, 

esired to work at a very hig , or along which v 
rapid pulsations of ‘ame are required to be tranemtiétod 
It must also be remembered that in some localities, for 
instance in large towns, or in the neighbourhood of chemical 
works, copper, in consequence of its feeble affinity for the 
majority of atmospheric impurities, is much more durable 

iron. 

There are pe a few important telegraphic circuits, the 
conductors of which are of copper throughout, but although 
such lines, when in first class order, are undoubtedly superior 
in every respect to iron ones, it must not be supposed that 
the telegraph engineer is altogether in love with, aud has 
nothing whatever to say against them, for ~~ appear also 
to excel their iron rivals in getting into all those troubles 
which an overhead line is heir to. And the reasons are not 
difficult to discover. At bsg copper wires are frequently 
run upon a set of poles y carrying a number of iron 
wires, and as when swayed by the wind they do not keep time 
with the latter, short irritating contacts are sometimes caused. 
Such faults can be greatly reduced by employing shorter 
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spans ; altho in this case, the remedy is almost as bad 
as the di +" consequence of the me Lu reduction that 
-would ensue in the insulation resistance. In fact, the more 
expensive metal does not have fair play in this respect, unless 
it has a line of poles exclusively for itself. 

_ Again, the rust with which iron wires become coated, some- 
times prevents actual metallic contact, while a copper wire 
preserves a comparatively clean surface ; and the low resist- 
ance of a copper line allows the current caused by any given 
contact to rise to a much higher value than would be the case 
with an iron wire of perhaps treble the resistance. There is 
no. doubt, however, that copper lines will become more reliable 
when the experience in erecting and jointing them has become 
more nearly equal to that in the case of iron. 

- It may thus be fairly concluded that, notwithstanding some 
slight disappointment which may exist in certain quarters 
concerning the copper lines at present in use, the question of 
cost is the only one which will prevent its rapidly supplanting 
iron, and that the troubles above mentioned will speedily 
diminish as its employment becomes more general. 

Whenever a breakdown occurs of such: a magnitude that 
the telegraph engineers cannot cope with it and restore com- 
munication with sufficient rapidity to prevent serious inter- 
ruption to commercial traffic, the telegraphing section of: the 

‘public demands the adoption forthwith of an underground 
system, at any rate, for the important trunk lines, either to 
entirely replace existing overhead wires, or to serve as a 
stand-by in case of failure of the latter. 

We intend, presently, to discuss this underground pro- 
posal ; but it is a matter for careful consideration whether 
the present system cannot be made so reliable as to render 
the adoption of the more expensive plan unnecessary. As 
has been remarked, the improvement in overhead construc- 
tion since the lesson taught by the t storm of 1886 has 
been enormous, and is still md. 03 It is, in fact, safe 
to say, that it is possible to | ip such a complete collapse 
ever again occurring. But there yet remains for considera- 
tion the interruptions due to “ ordinary ” causes, such as the 
falling of a tree across a line, the slipping of a railway em- 
ent carrying with it a set of poles. and wires, or the 
wrecking of an important pole in a railway accident. The 
inconvenience attending such accidents can be, to a con- 
siderable extent, diminished by arranging that communica- 
tion between important centres shall be maintained by diffe- 
rent routes ; or, to use a familiar phrase, by being careful to 
avoid putting too many eggs into one basket. 

For instance, communication between London and Dublin 
is at present maintained by wires following three distinct 
routes; one of them going wid Swindon and Cardiff to 
Haverfordwest, and thence by cable toa point near Wexford ; 

wllgwyngyllgogerc illtysilliogogogoch (relay sta- 
fion), through the Ho hend-Howth calle to Dublin ; and 
the third, which is of copper wire throughout v4 Worcester 
and Shrewsbury to Nevin, in Carnarvonshire, thence by cable 
to Newcastle, Co. Wicklow. . 
a an earthquake even of Javan dimensions could 
y interrupt communication between London and Berlin, 
unless, indeed, it happened to occur unpleasantly near either 
of those cities. For the London-Berlin lines also follow 
three distinct routes :—1. By road to Lowestoft, and thence 
by a cable landing in North Germany, and so on to Berlin. 
-2. By railway to Lowestoft, and thence by a cable landing at 
Zandvoort, on the coast of Holland, and 24 Amsterdam to 
Berlin. 3. From London to Dover, and thence by a Belgian 
cable vid Brussels to Berlin. | | 

By such an arrangement more generally applied an entire 
stoppage arising from any ordinary or local fault can be 
prevented. 

It should be remarked that, in the case of inland 
working, the failure of even two-thirds of the lines 
between two first-class stations need not necessarily be accom- 
panied by any serious delay to the traffic. When everything 
is going smoothly the number of lines is sufficient to enable 
the bulk of the messages to be transmitted by hand, each wire 
working at, and averaging, say, 70 messages per hour. 
When a col “+ occurs, the wire or wires still left standing 
can be immediately switched to automatic high-speed appa- 
ratus. This can also be worked on the duplex system, and 

with a good wire and expert operators a constant stream of 
messages can be maintained in two directions at the rate of 


about 250 or 300 words per minute.. Under normal cop. 
ditions it is preferable to have a sufficient number of wires 
to enable the whole of the work to be dealt with by 
as not only can the messages then be more promptly de. 
spatched, but the amount of work per man is greater, the 
automatic apparatus being simply held in readiness for any 
emergency. | 
But much can be done to render the restoration of any line 
easy and rapid of accomplishment. The first step is to 
quickly discover the exact locality of breakdown, and in 
order to do this, it is necessary to lead the wires into a com- 
paratively large number of testing stations, and to give such 
stations ample facilities for say communication with the 
controlling offices. Much, then, depends upon the lineman, 
who is responsible for the section in which the fault occurs, 
The section under his care should be as compact, and-all 
points as easy of access as ible ; it should at all times be 
ible to inform him without delay of any interruption ; 


he shoald be provided with ample means for dealing with 


such interruption, and, above all, be intelligent and fertile in 
resource. Suppose, for instance, a line of a dozen wires to be 
broken down by any.cause, it should be possible for communi- 
cation to be re-established within a very few hours by the in- 


sertion of a length of light cable in the break, and the per- 


manent repair of the line, involving perhaps the setting of a 

pole, could then be effected at leisure. For this reason, it 
would probably be found advantageous for each store depôt 
to be provided with a:length of about 100 yards of light 
cable, containing, say, a dozen wires, each seach wire 


being duly num and labelled, so as to save the time that 
would otherwise be taken in identifying them. Many in- 


stances, in which serious breakdowns have been promptly met 
with but meagre resources, could be quoted, and also some 
cases in which quite the reverse has happened ; in fact, few 
classes of men could be subjected to a sound technical 
training with such immediate and evident advantage as those 
responsible for the maintenance of important telegraph lines, 
here is another advantage attending the practice of 
leading wires into a large number of testing stations, and 
thus dividing them into so many short sections, and that is 
the facilities which are thereby afforded for’ eff 
“ crosses,” and so rendering it ible to substitute a 
length of an unimportant or idle line for a faulty section of 
an important one in order to maintain communication by the 
latter at the expense of the former. or 
This question of facilities for crossing is an exceedingly 
important one. It often happens that two wires — 
on a set of poles are stopped each in a separate locality, 
where test boxes admit of this being done, the two faulty 
sections can be thrown on to one wire, and communication 
by the other wire restored by utilising ‘the good section of 
the abandoned wire. As a rule there is not much difficulty 
with wires belonging to one line, but the principle could be 
pursued further than it is were the trunk lines to meet more 
requently than they do. Doncaster, a comparatively small 
town in itself, is of considerable importance from a tele- 
graphic point of view, for no less than three important North 
trunk lines run through the test box there, and such changes 
as havé been indicated can be readily effected ; but the 
stretch from London to Doncaster is a long one, and it 
would Bean advan if another point about midway 
could be made similarly available. e desire to erect 8 
line with thé minimum underground work caused the new 
Irish route vid Nevin to be taken along second-rate high 
roads so as to avoid the big towns, but the consequence i 
that the line only touches other main lines at one point 
side of Worcester, viz., at Aylesbury, where it meets the 
heavily laden line recently erected to Manchester, Liverpool, 
Scotland and the North of Ireland. It would have been a 
boon if the Nevin wires could have been deviated a little, 80 
as to pass through such a town as Oxford, where the test 
boxes already include two important trunk lines. But to 
have done this would have involved the introduction of addi- 
tional underground work, and it must not be forgotten that 
this would have prevented the accomplishment of the high 
speeds which have been attained on these wires, viz., 400 
words per minute. We have in mind one memorable night 
when press work was being literally poured into Dublin 
(and other Irish stations simultaneously) on three separate 
wires, each working at this enormous rate, so that in two 
minutes a good column of matter was rushed through. There 
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: many who condemn high-speed working, but there is one 
dificalts which such on 9 generally overlook, viz., that to 
transmit the work by hand on single working circuits, a much 
larger number of wires would be reqüired, and there is practically 
no room to erect them. Almost every main road in the 
country has now been studded with poles, every line of rail- 


way has also its array of telegraph poles, and most of these | 


jes have nearly their full number of wires. It is easy, 


therefore, to see that to meet the ever increasing demands of 


telegraphing public, it is essential to increase the carrying 
Sapectty of the 2 and this it is to a large extent which has 
caused the rapid increase in the number of duplex, quadru- 
plex, and multiplex circuits. To enable these systems, together 
with fast s Wheatstone, to be worked satisfactorily it 
is essential that long or numerous underground sections 


should be avoided. ; 
(To be continued.) 
PROCEEDINGS OF SOCIETIES. 


Liverpool Engineering Society, January 21st, 1891. 


THE LIVERPOOL ELECTRIC SUPPLY STATIONS. 
By A. Bromcey Hormes, M. Inst. C.E. 


Tue object of the present paper is to. describe briefly the central 
stations, machinery and appliances now in operation in Liverpool for 
the supply of electricity for lighting and other su pe under the 
provisions of the Liverpool Electric Lighting Order of 1889. 

Before proceeding to describe the plant in, detail a few words as to 
7 past history of the Liverpool Electric Supply Company may be 


interest. 

At the date of formation of the Company in January, 1883, there 
was not a single installation of incandescent lamps in Liverpool, and 
the first building lighted by this means, in July, 1883, was the 
restaurant in Eberle Street, where the current was generated by a gas 
engine and dynamo on the premises, and the light supplied at a fixed 
annual charge. | 

About the same date the Company acquired a site and constructed 
its first central station in Rose Street, off Lime Street. This station 
was started in December, 1883, to supply electric light to the Grand 
and Adelphi Hotels and to other consumers in the neighbourhood, 
and continued without intermission in daily operation from that date 
till November, 1890, when the mains were connected to one of the 
re Lo maga The capacity of the Rose Street station was under 

’ ps. | 

In 1887 a larger station was built, and commenced work in Decem- 
ber of that year, in Tithebarn Street. This now forms part of the 

ighfield Street station. | 

September, 1888, the Harrington Street station was completed 
and at work. 

In 1889 the Company’s new works, offices and central station were 
built in Highfield Street, and the supply of electricity began in 
October of that year. | 

The Company’s latest station in Oldham Place commenced work in 
October, 1890. | 
_ The following figures show the rapid extension of electric lighting 
in Liverpool, the number of lamps of sixteen candle power (or their 
equivalent) connected with the Company’s stations being as follows :— 


On January 1st, 1888 ... 977 sixteen candle-power lamps. 
Do. 1889 ... 3,330 do. - do. 
. Do. 1890 ... 6,711 do. 
Do. 1891 ... 11,750. = do. do. 


In the earlier stations separate engines and belt-driven dynamos 
were used, but these have from time to time been replaced, and the 


t is now all of one uniform pattern, each engine and dynamo 
3 combined on one bed-plate. | 


_ The capacity of the three stations now at work is as follows :— 
Highfield Street ... 7,000 lamps, capable of extension to 13,000 


n Street ... 4,000 ove ove ove 4,000 
Oldham Place … 4,500 lamps, capable of extension to 20,000 
Total ... 15,500 _ Total ... 37,000 


Ph above figures give the number of 16 candle-power lamps that 
À machinery is actually capable of supplying direct at one time ; 
er 8 experience has shown that never more than 75 per cent. of the 
abore connected to the supply mains are in use at any one hour, the 
Se plant would have a working margin of 25 per cent. spare power 
4 he number of lamps s without g into account the 
| me of electricity always available from the accumulators, | 
de 8 À by in use is a direct current continuous su ply at a pres- 
of 110 volts, all the mains being in simple paralle . It may be 


the mient to give a detailed description of the plant before describing 


Method of working. 


Je boilers are 28 feet long and 7 feet 6 inches in diameter, and 
met aye Ag mild steel. The shell plates and end plates are §-inch 
= La the ends are strengthened by gusset stays. The boilérs 
the tak flues 3 feet diameter, tapered ‘to 2 feet 6 inches diameter at 
end, and made of mild steel plates y%-inch thick, and each 


flue is fitted with six steel Galloway tubes. The working pressure is 
from 110 to 120 Ibs. per square inch. — : au of 
Of the 10 boilers in use seven are fitted with Proctor’s mechanical 


| stoker, and the remaining three with Viccars’s mechanical stoker. 


The water supply is taken into the storage: tanks from the town 
mains, and, where practicable, a duplicate service has been carried 

o feed pumps (or a pump and injectors) are provided at 
each station, rom. a complete double system of feed pipes, with 
separate check valves, on éach boiler. ey | 

eed water heaters are used, and an mg. gr” of valves, by 
which, in case of any breakdown of a heater, the water can be sent 
direct to the boiler or pumps without peasing through the heater. 
_ The steam and exhaust pipes are divided into sections, so that 
pe ee J repairs may be effected without stopping the station. 
- The engines are Willans central-valve compound engines of two 
sizes, ten of them being of the I.I. size, with cylinders 14 inches and 
20 inches diameter and 9-inch stroke, capable of indicating 180 horse- 
power, the remaining three engines being of the G.G. size, with 
cylinders 10 inches and 14 inches diameter and 6-inch stroke, indi- 
cating 60 horse-power. | ne 

All the engines, which are single acting, have two cranks placed on 
opposite sides of the crank shaft. Eack line of pistons is connected 
to its corresponding crank by a pair of connecting rods, between 
which work the eccentric and eccentric red which actuate the valve 
gear. The eccentric is forged solid on the crank pin. | 
- Piston valves are used, working inside the hollow piston rod which 
connects the pistons. | LÉ | 

All the moving parts are in constant compression and subject to a 
downward thrust, | 

At the top of the engine is the steam chest, common to both lines 
of cylinders. Underneath the steam chest are the high pressure 
cylinders ; next, the low pressure cylinders; and underneath these 
latter the guide LES act as air cushions. | | 

A sight feed lubricator is provided on the steam chest, and a grease 
cup on top of each line of cylinders for giving a flush of oil if needed. 

e chamber in which the cranks work is filled with water up to 
the level of crank shaft. A small proportion of castor oil is added to 
the water, and is churned up with it by the movement of the cranks 
and effectually lubricates the internal bearings. ; 

The governor is fitted directly on to the end of the crank shaft 
and actuates an equilibrium throttle valve, fixed at the entrance of 
"The bed-plets of ine is extended to the dy, | 

e - engine to carry the dynamo. 

Each ne is fitted with a cylindrical steam separator, which 
ensures à supply of dry steam. Dis 

The dynamos have magnets of the single-inverted horse-shoe 1 
with massive wrought-iron limbs. The armature shafts are coup 
directly on to the crank shafts of the engines. | | ' 
_ The dynamos for the smaller engines give an output of 300 ampères, 
and an E.M.F. of from 110 to 140 volts, at from 450 to 500 revolu- 
tions per minute. 

The larger dynamos give 900 ampéres, and from 115 to 135 volts, 
at 375 revolutions per minute. | | 
Some of the dynamos are compound wound, but the later patterns 
are plain shunt wound, and all have a variable resistance attached to 
them, by which the current through the shunt circuit can be varied 
and the E.M.F. regulated at will. . | | Le 

Two of the dynamos were manufactured by eng ms & Co., and 
the rest by Siemens Brothers. In the Crompton dynamos the re- 
sistance of the armature is ‘0028 ohm and of the shunt coils 11 ohms. 

The armature is built up of charcoal iron discs k directly on to 
a steel shaft 5? inches diameter. The core is inches long and 
18 inches diameter. The effort is transmitted from the shaft to the 
discs by the feather, and from the discs to the winding by. means of 
delta metal driving teeth fixed in holes drilled in the core. The 
winding consists of eighty turns of pressed stranded bars, measur- 
ing ‘6 inch by ‘63 inch in ‘section. ese bars are made slightly 
taper, so that they may lie evenly against each other, The armature 
bars are connected by copper end connections, turned right and left 
on what is termed the butterfly plan. The commutator is made of 
on copper sections, and is 94 inches in diameter and 8§ inches 


ng. 
In the Siemens dynamos the resistance of the armature is ‘0024 
ohm and of the magnet coils 6 ohms. "ae 

The armature is constructed with a core of thin sheet-iron discs 
threaded u a round steel shaft. The core is insulated and sur- 
rounded with 144 insulated bars, each bar consisting of a number of 
wires stranded together and pressed into a square shape. The ihsu- 
lated bars are connected to one another and to the commutator, as 
usual in drum armatures. The armature is bound with bands of steel 
wire to resist the centrifugal force generated whilst revolving. 

The accumulators have containing boxes, each about 4 feet long 
by 12 inches wide and 13 inches deep, supported on heavy wood slabs 
resting on glass insulators. 

The cells are of two kinds, manufactured respectively by the 
Electric Construction Corporation (formerly known as the Electrical 
Power Storage Company), and by the Crompton-Howell Electrical 
Storage mo ge À The Construction Company’s cells are of the 
well-known L. type, E.P.8. pattern, man ured as follows :— 

The grids are cast in iron chills, the negatives of lead-antimon 
alloy, and pond pep oe of lead. Both kinds of grids are pasted wit 
red lead mixed into a paste with dilute sulphuric acid, and are then 
dried and put into the forming tanks. Charging is commenced with 
a current density of two am a per positive plate, increasing up to 
four ampéres, the total number of ampére hours being about 100 each 
for the positive plates, which are then removed, and their places 
taken by blind positives, with which the completion of the forming of 


the negatives; which require about 200 ampére hours per plate,is | 
met out of the tanks and 


continued, When formed, the plates are 
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burned together in sections as required. Each central station cell 
has three sections of twenty-seven plates each, or eighty-one plates 
in all, each plate measuring 94 inches by 9 inches by äths inch 


The maximum safe rate of discharge of the cells is 250 ampères, 


and the storage capacity about 1,700 ampère hours at ordinary rates 


of discharge. 

The plates of the Crompton-Howell cells are composed of porous 
lead, the structure of the plates being gr Leg and pre- 
electrolyte. e active material is 

electrically right one the plate and does not readily fall 
away, but adheres firmly to the lead. : 

e plates are mounted on celluloid racks resting on the bottom of 
the calle, and are kept apart at the "2 by celluloid combs. The 
plates are not connected into sections, but the positives of one cell 
and the negatives of the next are burned on to a common lead bar, 
su on insulators between each cell. ; 

h cell has fifty-one plates 84 inches by 84 inches by }-inch thick, 

and may safely be discharged at the rate of 400 am having a 

storage capacity of 800 ampére hours when disc at the normal 

rate of say 200 am j 

All the distributing mains of the Liverpool Electric PRES 

y are laid underground, and have been manufactured and laid by 
Callender Company. 

The conductors are of stranded-copper wire, with'a conductivity of 


mains are composed of ninety-one No. 9 wires, 


and have a sectional area of 1°57 square inches. The conductor is 


covered with two layers of jute yarn and boiled in refined bitumen. 
It is next wrapped with parchment tape and covered with a lead 
casing. The lead is protected by an outside covering of rough jute 
yarn treated with asphalte and tar. 

The ordinary feeders are made of sixty-one No. 11 wires with an 
area of ‘6 of a square inch, and the distributors of thirty-seven No. 13 
wires one quarter of a square inch in area. In both these mains the 
copper conductor is covered by a solid sheath of bitite or vulcanised 
bitumen put on under heavy pressure at one operation. This core is 
next taped and compounded, and finally braided with hemp yarn and 
passed through a bath of asphalte compound. 

The mains are laid in cast-iron troughs }-inch thick and about 
6 feet long, with socket joints. When the troughs are placed in 
position about }-inch of refined bitumen in a molten state is run in, 
and, before setting, spacing bridges of wood are placed in it about 18 
inches apart. These bridges su the cables and hold them in 
place, clear of the sides and of the trough and of each other. 

itumen is then run in so as to entirely cover the cables and fill up 
the iron troughs to within 4-inch of the top. The troughs are then 
finished by a covering of Portland cement concrete about one inch 
thick. Strong cast-iron covers are in some cases substituted for the 


The service lines from the distributing mains to the consumers’ 
premises are made of nineteen No. 14 wires, insulated and covered 
with lead pipe, and are run in wood grooved casing, filled in with 
bitumen and protected with a hard-wood cover strip. 

The connections of the various lengths of mains to each other, and 
of the feeders to the distributors, are made by sweating copper lug 
peer © i the ends of the cables and by bolting copper connecting 

e lugs. 

The distributing mains are jointed in a similar, way, the connecting 
bars being fitted with terminal screws for the ment of fusible 
tin strips, to which the service lines are attached. 

The connections described above are made in cast-iron joint boxes, 
measuring inside 16 inches by 12 inches by 12 inches, provided with 
socket pieces to receive the ends of the cast-iron troughs in which the 
mains are laid. Each box has a strong cast-iron cover held down by 
a central bronze bolt and crossbar. A watertight joint is secured by 
means of a soft Indiarubber washer between the cover and the box. 

All joint boxes are below the level of the pavement, and the surface 
of the footway is completed by an iron frame and surface plate, by 
means of which access is afforded to the joint box. In many cases 
the surface plates are formed in cement to match the adjoining 


ving. 

The general arrangement of mains is as follows:—A pair of dis- 
tributing mains are laid under the footways on each side of each 
street, and are connected together to form a complete distributing 
network, to which are connected all the service lines to consumers’ 
premises. For convenience in working the network is divided into 
sections. The supply of current is brought to selected distributing 
points in this network by heavy feeding mains, which run direct from 
the generating stations. 


e feeding mains are so proportioned relatively to the distance 


from the station of each distributing point and the number of lamps 
to be supplied from it that the a of loss in pressure in each 

ing main may be as nearly as possible the same ; in other words, 
if the lamps were turned on and ‘off uniformly all over the area of 
supply, a constant pressure might be maintained throughout the 
network by varying E.M.F. of the dynamos at central station in 
exact proportion to the amount of current supplied. 

As a matter of practice, however, the hours of demand vary in 
different streets and districts, and it is found necessary not only to 
vary the station pressure as a whole, but also to regulate the pressure 
for each set of féeders individually, The following figures will give 
some idea of the extent of the mains already laid :— 

The district served by the mains extends 1 
straight on map) from Lime Street to bottom of Brunswick Street, 
1,000 yards from Old Hall Street to Head Post Office in Canning 
Place, and 1,550 yards from Highfield Street to top of Bold Street 
and Wood Street. : 

_The length of distributing mains are laid is 
nine and a quarter , e total length of single cable used 


300 yards (measured 


| 


throughout the area is forty-one miles. Taking a pair of cables 
— a main, the lengths of the various classes of mains are iz 
ollows :— 


F mains ‘ oo 10 miles 

Distributing mains ee oe 9 do. 

Service lines e 14 do 
TR, 204 miles. 


The weight of copper in the mains is 210 tons. 
on number of joint boxes, service boxes, and pressure wire boxes 
is 630. 

The number of separate service lines is 275, but many of these 
serve for the suppply of several consumers. 

_ Pressure wires are run in specially-laid cast-iron pipes from the - 
various distributing points to central stations, and are connected 
to instruments, by means of which the actual pressure at each point 
is indicated to the engineer in charge and is continuously and arto. 
matically registered. 

The main switchboard in each station is fitted with an ammeter 
and registering pressure indicator for each pair of feeders. 

These street mains are connected up to massive terminals on the 
switchboard fitted with safety cut-out strips, which would fuse in the 
event of any serious short circuit on the main. | 

All the dynamos in a station are arranged to work in on to 
a pair of positive and negative collecting conductors, and are switched 
in and out of circuit as the variations in load require. | 

Each negative feeding main is connected from its cut-out to the 
station main negative conductor, and each positive feeding main is 
connected through an ammeter to 4 main regulating switch, which, 
when in its normal position, completes contact with the station main 
positive conductor. By moving the ing switch it is possible 
to introduce a number of accumulators, one after another, in the cir 
cuit of any desired fetder. These accumulators are in 
opposition to the dynamo current, and consequently, the pressure in 

feeder is reduced by two volts for each cell put into cirenit by 
the regulating switch. 
_ This at first sight may ap a wasteful method of regulation, but 
in practice the load is found to rise so uniformly over the whole ares 
of supply that the amount of energy sbsor in -is 

The battery of accumulators at each station is capable of ; 
500 lamps at a time, thus enabling the machinery to be at 
from 10 to 12 o’clock at night and in some cases entirely on 7 | 
and also ee 46 À in the day time in summer. The discharge from 
accnmulators is registered by a recording ammeter. By a 
arrangement of dividing the accumulators into sections, devised by aie 
author, they are charged from the dynamos supplying the towne 
the ordinary working pressure, and by a little care it is in this way” 
possible to so regulate the load on the engines and dynamos as t07am 
them at their highest efficiency. | 410. 

The very great advantage of this will be appreciated from ana 
spection of the efficiency di of one of the 900 ampére | 
plant, from which it is seen that the electrical efficiency (that is 
say, the ratio of the external electrical output of the dynamo to 4 
indicated horse-power in the cylinders) is as follows :— - © “™ 


At 150 ampères ne load 


” ” ” ver ” 
Re 


50 per cent. 


” 900 ” ” eee eee 86 ” 

Continuous tests of the insulation resistance of the mains are 
at each station by means of a special apparatus devised by the atek 
for this purpose. If two lamps be connected in series the 
positive and negative mains, and a point between the lamps bé come 
nected to the earth, the lamps will be found to burn with a varintiod! 
in brilliancy proportional to the relative insulation resistance oft 
mains to which each lamp is attached. If two voltmeters besa 
stituted for the lamps their readings will indicate the same ratio, 7 
the apparatus referred to, a registering voltmeter is used to indicate 
this ratio continuously. By a suitable arrangement of switches, a 
ammeter with one terminal connected to earth can be mo 
connected to either main, and the insulation resistance in ohms o 
the main to which the instrument is not connected is nays arrived 
at by dividing the station pressure in volts by the number of ampéres 
indicated by the ammeter. For example, if the station pressure be 
120 volts and the ammeter reading 3 ampéres, the resistance of 
opposite main would be 40 ohms. 

e ammeter used for testing must be accurate at low readings, 
and therefore is only made to read up to 5 ampéres. In the event 
of any dead earth fault on the mains, the instrument might be 
destroyed by the sudden rush of current, and to prevent such an 
accident a magnetic cut-out is placed in series with the ammeter. 
When more than 5 ampéres passes through the cut-out it 
contact, leaving in circuit a resistance coil of 25 ohms, so that the 
current through the instrument, with a station pressure of 125 volts, 
cannot exceed 5 ampéres. By this contrivance it is possible #0 
measure faults of very low resistance. 

The Hookham electric meter used by the company consists of 8 
simple electromotor doing work against the retarding influence of 
Foucault currents generated in a copper disc rotating between the 
poles of a permanent magnet. The armature coils are built up on 
the copper brake disc, and the axis carries a worm which a 
train of counting gear. The meter is calibrated so that the dial 
reads directly in Board of Trade units. The s of rotation 
os seu = a small frictional error at small loads) is proportional to 

e current. 

Diagrams are exhibited which show the very variable demands made ~ 
on central station plant at different hours of the day and at various 
seasons of the year. From these it will be seen that the number of 
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Lo Bosrd of Trade units per lamp per month varies from 63 units in - stress, but in the conductor, asits name implies, the field breaks down, 
È | January to 1'2 units in June. Also, that in December the output and the power, which hag to be i supplied to build ‘it u 
as reaches 4,060 ampéres, whilst in June it does notexceed 500 ampèrés. again as the conductor moves into a fresh - ion. thro ‘the field, 


À This paper has been limited to the description of the central station  . is conducted away, to reap : 

: plant and appliances of the Liverpool Electric Supply Company, and it can be either mesinvastedl’ into mechanical energy by «pe hrs 

| to the pee 6 of working simply from an engineering point of view, another magnetic field, stored up as latent chemical energy, or di 
and no attempt has been made to deal with commercial details either pated in light and heat. ; 

of capital expenditure or iran my which may be more usefully The effect. may be popularly likened to that of a p, employed 

is society, after 3 , circulate ee of pipes, and it is no more 


| js in the revolving armature, when it makes its ‘felt by giving 
Manchester Association of Engineers, Saturday, to what we callan electric cumin. the pump, work ix done 

24th | wateragainst an opposing head overcoming. f 

| done in a given tithe; lathe prod 
DYNAMOS: THE CONSIDERATION OF THE CHIEF of ‘water Sate In W to 
TURES WHI tEGULATE THEIR be done in order to drive current through circuit st the 
sin Opposing or resistance, and the rate at which it is done, is 
By A. B. BLACKBURN, Assoc. M. Inst. C.E., Assistant Manager, Messrs. measured by the product of the pressure into the current. The unit 
Mather & Platt’s Electrical Department. employed for Se the 
Tue continuous current dynamo, which can alone « attention to-  » Cumpent the their prod watt, of W en 
night, consists in its most usual form, of a fix and a =, equal to cas bore power The ee EN with rene we. Gre 
rotating armature, separated by a narrow air space. Under the comeermed is the » which is the name employed to express 


field. A difference of electrical pressure is constantly main tional to the current flowing :— 

along their length, and when their ends are connected through the OR=B5 

brushes to the external circuit, so as to form a closed system, a EC=W : “ 
current of electricity is established. The ure is proportional where c = current in ampéres R = resistance in ohms. 
to the strength of field and to the rate which the conductors E = pressure or electromotive foree in volts. 
cut it. =: er in watts. ; | 

. If iron filings be sprinkled on a surface in front of a magnet, Pulse 


arrange themselves in lines, having definite directions and more 
or less densely distributed, in different parts’ of the field, fig. 1 


wn in the curve 


’ 
and induction is 
e be etisation 
the a 
ngs, 
te 
) an in the mo n, however, the iron is subjected to a tising force, such as 
eter. ares. ; a is produced b as electric current round it, these groups are 
eaks nowt, nich » magnet has on a compass needle, and the broken up, and the molecules tend to set with their axes 80 
the marked way in which it attracts iron from a distance, are well as to form a continuous magnetic circuit through the whole length, 
olts, and it j evidences that the induction can be transmitted across space, with poles at the bounding surfaces of the extremities. The rotation 
© to +5 impossible to resist the conclusion, that this can only occur  of.the molecules is not, however, i to the strength of the 
ugh the agency of a strain of some sort, produced in the inter- current, and to make them assume their ultimate positions, with poles 
os _ a or dielectric, following the course of a closed circuit at right angles to its direction, would require an enormously strong 
e of bythe fi ugh the iron and crossing from pole to pole, as delineated current, hence the falling off in permeability 
| the magnetic of force. Now a field identical in its p ies with this If the path traversed by the lines of force for the whole of their 
oe current i pu surrounds every conductor. along which an electric length was through air, as would be the case with coils rage | no 
à desien thread ee the lines of force being circular, with the con- iron, their number would be enormously reduced, and they would be 
dial ng through them. Such a field is essential for the scattered. The coils necessarily take up a good deal of room, so the 
tion affecte the of current, and whatever affects t strength of one, also length of the magnetic cuis tan ty LD cohciämmite Les with tote 
al to d > other, consequently by interlinking a magnetic with a con- present, the force is handed on with nearly as full intensity as if all 
panne Le qu. as is done in a dynamo, and giving them a relative the coils were packed into a thin belt close to the armature, and tl 
nade talon ge as to vary the number of lines en a displacement length of the circuit proportionately reduced; so that in the dynamo 
nous Ay wp Any vache in the nature of a flux. The field owes its the part performed by the iron is one of concentration. . 
er of, ie dielectric being able to withstand the application of the armatures are built on one or other of two fundamental types, 


| 
| 
; precio tienes : the pump creates water. The electricity may be regarded as lying | 
| 
| 
: 
influence of the magnet, the air space between the and mages. 
3 u ‘ » VE DE arzAaces ve | 
the armature core experiences a change of which consti- all substances ; it is | 
| 
ne 0! OÙ vie ne same ag OF Magne- 
: tising current varies enormously for different substances. This is 
à se à by saying that their permeability to the lines of force is 
S ' different. The permeability of air may be taken as unity, and is in- 
! dependent of the intensity of the magnetising force. In soft iron; 
= with very high magnetising force, the induction may be pushed to 
| 
| 
| 
2. | 
| DOOD lines ner ae ohn 


| | 
: ARR TELEGRAPHIC JOURNAL AND . 


ELECTRICAL REVIEW. 


[January 80, 1891, 


.bheidram; fig, 3, in which the. conductors are all wound externally, 
aud theding, fig. 4, in which they erivelope both inside and outside 
- suffice in tracing the action to: winding as an exam 
A core is built up of thin iron rings, electrically separated from each 
- other by means of such material as paper, this is done to prevent 
heating due to currents which if it were composed of a solid mass, 
.. would circulate through the h. By means of a non-magnetic 
spider frame, this core is sec to the rotating shaft. On it are 
\-wound the insulated conductors, in the form of a closed spiral, the 


Fia. 3—DRUM ARMATURE WINDING. 


external of every turn of which cuts the magnetic circuit twice 
in a revolution, the impluses of each turn being added. The ends of 
. each section of the spiral are connected to a pair of commutator bars, 
- on which the brushes rest, and by which communication with the 
‘external circuit is established. : 
. : The commutator is built of bars of copper insulated from each 
_ other, and the brushes are set to bear on diametrically opposite sides; 
, each bar in turn is brought into action twice in a revolution, and 
conveys the current alternately in a positive and then in a negative 
direction, as it passes under the brushes. se 2 
> The of the current j the conductors is shown on fig. 5, 
; Dy means of arrows, and the commutator 
eager are feduced in number, are shown with their connections, 


tiguous bars. It will be seen that the currents in each half 
f and then 


the left, two impluses are given to it in each complete 
: revolution. As the armature revolves, the sections now belonging to 


nging 
the side marked south, pass to the side marked north, and below in 


© 


Fia. 4.—-RING ARMATURE WINDING. 


the reverse order. The lines of force, which cross between the poles 
and the armature, are cut by the conductors on the right from below 
, and on the left from above, hence on either side the currents will 
, flow in opposite directions round the spiral, the two streams entering 
the brush ‘in the same direction. 
.. These currents surrounding the iron core necessarily magnetise it, 
and the polarity which they im differs in direction to that of the 
field magnets. The two sets of lines of force are superimposed, with 
the result that a fresh distribution of field is produced, fig. 6, and the 
- line dividing the core into two halves, across the diameter at which 
the lines of force enter from one side and emerge from the other, 
«which is called the neutral line, is now oblique to the plane cf 
_Symmetry. Changes in the strength of the current cause the position 
, of the neutral line to chan The brushes to work without sparking 
. have to be set a little in advance of it, and when its position changes, 

the brushes have to follow suit. This occasions the need for attention 
in working the machine, as there is always excessive wear of the com- 

mutator when the brushes are et x pl set, and an accurate 
-Comprehension of what takes place material assistance in the 
«management. In fig. 5 the section shown is just on the boundary 
. between the lines of force entering the core on one side and emerging 


on the other, where the field is nil, so that comparatively little - 


difference of pressure exists between contiguous bars, and the section 
bas just been closed on itself by the two commutator bars being 
. bridged by the brush. Up to this point the section has been carrying 

same amount of current as all the other sections on the same 
side which are in series with it, but now being momentarily short- 


« citenited, the strength and direction of current will depend on 


| as that flowing 


of rotation, into a stronger 


arc 
the edge of the bar and the brush; and, again, if the brush is set 


the field through which it is Lore To prevent sparking 
the 


» the 
brush has to be set in advance of neutral line, at the point 


where the density of the field is ru sufficient to stop the cur. 


rent, and raise it in the opposite on to the same 


in thefcoils on the side to which it is just passing, 


Fia. 5.—RING ARMATURE Connzortons, 


Now, in virtue of the property of self-induction possessed by an 
electric current, which is greatly augmented by the presence of iron 
in the core, and which is analogous to the inertia of a ponderable 
body, the current contains a s store of energy, and this has to be 
iven up before the current can be oe rR and in raising it again in 
he opposite direction,’energy is absorbed, both in consequence of the 


F1G. 6.—ARMATURE REACTION. 


__ self-induction and the resistance of the section. The amount involved 


varies as the square of the current strength, therefore with heavy load 
a stronger reversing field is required. It, however, unfortunately 
happens that the obliquity of the field due to the armature reaction, 
increases with current in a direction which leaves the brush in 4 
‘weaker field, whereas a stronger one is wanted, hence when load is 
added, it is always n to advance the brushes in the direction 

ronger feld. If they are not placed far enough 


Fra. 7.—Manonesrer Dynamo. Compounp WINDING. 


forward to effect complete reversal by the time commutation ends, the 


pus of the main current from the left is impeded, owing t0 self: 
nducti 


on, so that at the moment when contact is broken, part only 
finds its way through the section, and the rest forms an 


so far forward as to effect more than complete reversal{the"exe™ 
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of current set up can only spend its energy by likewise causing 
ks. 
Pin a motor supplied with current in a like direction, the position 


of the neutral line remains the same, but the direction of rotation is . 


reversed, so that now the action of the field on the section, even 
before commutation commences, is tending to reverse the direction 
of the current. The sequence of assisted and retarded motion 
remains the same as in the generators, and the brush has still to 
be set on the same side of the neutral point, the lead, as the displace- 
ment of the brush is technically called, now becoming negative and 
will have to be increased with load in the direction opposed to the 
tion. | 
No machine has hitherto been constructed with an absolutely fixed 
position for non-sparking point, but to a great extent it is under 
control, by proper shaping of the pole pieces and by increasing the 
strength of the field, when as fewer turns of the conductor on the 
armature are required to produce the pressure, the obliquity of field 
and self-induction are reduced. The energy of the spark can also be 


Fic. 8.—Epison-Hopxinson Dynamo. SHUNT WINDING, 


diminished by ae the number of sections ; in small machines 
this can be pushed to the point at which the commutator bars 
become so thin that a brush of proper thickness to collect the current 
without heating, would bridge more than two bars at a time, and in 
large machines, to the point at which each section only contains one 
convolution. Thus in a small Manchester dynamo for 100 volts and 
24 ampéres wound with 480 convolutions, the number of commutator 
bars cannot conveniently be increased above 40, whilst in an Edison- 
Hopkinson dynamo for 105 volts, 1,100 ampéres, only 43 convolutions 
are required to obtain the electromotive force, and in larger machines 
a limit is reached at which the possible number of sections in the com- 
mutator is so small, that the great difference of pressure between 


Fic. 60 Licut Dynamo. 


oom ag an adjustment of the brushes to prevent sparking almost 
€ field-magnets next en attention. They may be 
made either with double or x magnetic je = the 
- ester and Edison-Hopkinson machines, figs. 7 and 8. The 
Single circuit is the most simple. and will best serve for illus- 
on. The best results are obtained with wrought iron, because, 
/ Seen from fig. 2, more intense magnetisation 
btained with less expenditure of force. This, however, 


chiefly resolves itself into a question of cost and expediency. In 
some machines cast iron is exclusively used, and in some, as the 
Manchester, there is a composite circuit. In the Edison-Hopkinson 
only the softest annealed wrought iron is used throughout. 

The lines of force in passing from pole to pole choose the path of 
least resistance, only those pe the armature core being 
effective. Owing to the s distance between the core and the 
polar surfaces the major pe pursue this course, but inevitably 
some, emanating chiefly from the outside of the pole pieces, pass 
external to the armature and are wasted, and if other masses of iron, 
such as the bed-plate, are in too close proximity, an undue number 
may be lost, and even in the best designs the amount is from 20 to 25 


The the section of the armature core in proportion to that 
of the magnet the less strongly it will be- magnetised; it attracts 
more lines and reduces the waste, but the increased quantity of iron 
enclosed by the armature conductors tends to increase the obliqui 
of the field, so that less current in proportion can be carried, and it is 
therefore desirable to take a mean value ; this when only wrought 


-iron is used, is arrived at when the permeability of the armature core 


is only slightly greater than that of the magnets. | 

It is undesirable, on the score of economy, to saturate the. iron by 
magnetising it beyond the point at which the permeability begins to 
fall away rapidly. On the other hand, if the induction is too low, 
any i ity:in load or speed is liable to produce magnified 
fluctuations in the pressure. a 

It is important that the bored faces of the pole pieces should 
embrace the greater part of the circumference of the , 
otherwise the area of the air space across. which the lines of force 
have to pass, being restricted, a greater magnetising force is required, 
and there would be more waste field. In very large machines, how- 
ever, restriction becomes a necessity, for without it the balance 
between the current turns on the armature and the magnets could not 
be maintained. 

It will often be found that in machines with a weak field the 
ere À to sparking is corrected by increasing the interval mage 
e polar tips, this being necessary to insure proper gradation 
field for de à but the lead is then considerable. In the Man- 
chester dynamo, in which the field is powerful and the air space 
small, the reduction in the gap between the tips to five degrees or 
even less decreases both speed and lead. In this case there can be 
little doubt that the leading convolutions of the section under com- 
mutation enter the field on one side of the neutral line before the 
rear one emerges from the field on the other side, and so reversal is 

ited, and the lead varies less with different loads. 

e number of current turns required to give the same magnetisa- 
tion to iron is proportional to its length, no greater length of magnet 
limb should therefore be used than is consistent with a sufficiently 
shallow winding to allow the heat to escape. Fig. 9 shows the pro- 
portions of Edison’s 60-light dynamo, as brought over to this country 
nearly ten years ago, and the dotted line of the keeper shows the 
reduction in length made by Dr. J. Hopkinson, whereby, still using 
nearly the same weight of copper, he was able to produce a field of 


- 80 much greater strength, that it permitted of a fresh arrangement of 


the armature conductors, and the machine gave double the os 
:.®Two different methods of winding magnets are emplo For 
series wound machines the main on its way to the ditahel circuit is 
carried round the et limbs, using a thick wire with few turns, 
fig. 7. In shunt winding, fig. 8, a separate circuit of many turns of 
fine wire proceeding directly from the main terminals is employed, 
carrying only as current. per pere winding is a combination 
of both methods ; each has its special applications, but in all the same 
magnetisation is produced, provided the product of the current into 
the number of turns is constant. Owing to the loss of energy which 
takes place in sending a current through a conductor against its 
opposing resistance heat is ms y generated, and the dimensions of 
the wire have to be pe accordingly. In series winding the 
length is determined by the number of current turns required, and 
the section by the strength of current. In shunt winding there is for 
every machine a proper diameter of wire proportional to the linear 
dimensions and to the electromotive force, which gives the right num- 
ber of current turns, but the length is arbitrary ; if it be doubled the 
resistance is doubled, and the current therefore halved, but the total 
current turns remains nearly the same. In practice the length is 
therefore determined solely by considerations of eéonomy. With the 


‘longer wire there is less loss of energy and therefore less heating, but 


increase beyond a certain length is prohibited by the expense. For 
small machines, where the radiating and conducting surfaces are pro- 
portionately large and the depth of winding small, the heat can 
readily escape, and 2,500 yards to 3,000 yards for every 100 volts at 
the termi is sufficient. In large machines, especially when high 


‘efficiency is aimed at, double this length is sometimes used. 


Of the total pressure generated, part is absorbed in overcoming the 
resistance of the armature and the magnet winding, the rest being 
available at the terminals for use in the external circuit. With in- 
creased load more energy is required to drive the increased current 


round the armature, and at the same time the reaction on the 


magnets 
is increased, those coils included between the brush and the line 
dividing the armature symmetrically between the poles, act in direct 
opposition to the magnet coils, tending to weaken the field, whilst 
the remainder tend to twist it. And the greater the twist the greater 
the lead, so that unless the magnetising force or the speed is in- 
creased, the pressure at the terminals must fall as load increases. In 


‘the shunt machine this occurs in three-fold manner, as the reduction 


of pressure at the terminals, consequent on the’ armature loss and the 
lead, results in less current being driven round the magnets. The 
effect in the series machine is different, the pressure being augmented, 
because the magnets being excited by the main current increase in 
strength as it rises. | 

(To be continued.) 
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LONDON CHAMBER OF COMMERCE 
ELECTRICAL TRADES SECTION. 


Tux Electrical Trades Section Committee of the London Chamber of 
Commerce met:last Monday at Botolph House, Eastcheap, Mr. R. E. 
Crompton in the chair. | | 


MODIFICATIONS IN TELEPHONE PROVISIONAL ORDERS. 


This was the first item on the agenda. The Secretary read over 
the clauses it was proposed to modify, with the modifications pro- 
ed, and also a memorandum which was to be sent to the Board of 
Trade on tLis subject. 
* The CHAIRMAN said this was a question of the highest importance. 
-It was the first time there had been an attempt to constitute a legal 
property in the space surrounding an underground wire. They had 
now an opportunity of expressing an opinion to the Board of Trade 
and of endeavouring to arrive at a modus vivendi satisfactory alike to 
telephone and electric wire companies. 

Colonel Jackson protested against any resolution from this com- 
mittee being presented to the Board of Trade. Nineteen-twentieth 
of its members represented one interest—the electric light—though 
the magnitude of the telephone interest was quite as great. Their 
report would be accepted by the Chamber of Commerce, as a matter 
of 2e ou and thus a heavy blow be struck at the telephone 
in t. 

Mr. Morse said that the “A” clause in the 1889 orders was a clause 
of agreement between the electric light and telephone companies, and 
when in 1890 the Board of Trade proposed to alter it, and they had 
protested against such alteration-being made without their consent, 
the chairman of the committee held that in every case where an objec- 
tion was raised the clause agreed on should be kept in the orders. 
This year the Board of Trade had sent him a draft of the model order. 
and asked -for remarks upon it. That was about the end of November. 
He forwarded that draft model to this committee, and on the fourth 
of December he was instructed to reply to the Board of Trade object- 
ing to the alterations in the pons og clauses in the model order, but 
tes Board of Trade made no reply beyond merely acknowledging the 
etter. | 

CoLONEL JACKSON said he thought that the feeling of the tele- 

‘phone companies was that the order of 1889 originally agreed on 
would have been acceptable to them if inserted in every provisional 
order. It had been said that the Board of Trade had not 
authority enough to settle the matter, and had refused to settle 
the order. Also that it-must go before the Committee of the 
House. of Commons, amd the result was the provisional order which 
appeared in the latter portion of last year. Notwithstanding 
that the Board of Trade had sent another form of provi- 
sional order entirely new to both parties, they (the tele- 
phone companies) had objected to the proposal, had had an 
interview with the Board of Trade on the subject, and would 
have much preferred remaining as they were. Eventually the Board 
of Trade had sent them an amended form, which no doubt was the 
same as that now before the committee; but if it was the wish of the 
gentlemen connected with the electrical trades to return to the order 
of 1889, they would find no opposition from the telephone companies. 
He would suggest that Messrs. Morse and Winterbotham should meet 
on this matter, and see if the electric lighting and telephone com- 
panies should take joint action. 

Mr. WINTERBOTHAM said that the proposed alteration would place 
electric light people in this position. They might be called on to 
alter the positions of their mains whenever it was found that tele- 
phone wires either existing, or hereafter to be laid down, would be 
seriously affected. 

_. The CHAIRMAN remarked that it was the “hereafter to be laid 
down” which was the objection. 

Mr. WINTERBOTHAM said that the words were qualified by those 
following: “ The intention of the clause was to prevent electric 
lighting companies from laying down wires of such character as would 
prevent telephone wires being laid down.” 

Colonel Jackson said that as regarded current, it was clear that the 
telephone current would not injure anyone ; it was so light. It would 
be no advantage to the electric lighting companies if the telephones 
had an insulated return, but the electric lighting companies saturated 
the earth and monopolised it. 

After a lengthy discussion, Messrs. Jackson, Garcke, Morse and 
aoe were appointed a sub-committee to consider the matter 
and report. | 


OVERHEAD WIRES. 


The SECRETARY having read some correspondence which had 
sed between the London Chamber of Commerce and the Board of 
e on this subject, 

The CHAIRMAN said that the point was that the Board of Trade 
had formulated certain rules, and were assisted by the committee 
of the council of the Institution of Electrical Engineers. These 
rules were confessedly tentative, intended to be put on their trial. 
They had been put on their trial and found extremely onerous 
and restrictive to the industry. The Board of Trade had taken no 
notice of repeated letters, and they wished to force their hand and 
to get the sympathy of the scientific world. They had shortened up 
the correspondence as much as possible, and proposed to circulate it 
among the scientific world and hear their views. 

On the motion of Mr. Price, seconded by Mr. GARCKE, it was re- 
solved that the report should be printed. 


ELEcTRICAL STANDARDS COMMITTEE. 


The Secretary explained that some <orrespondence had passed 
between him and the Electrical Standari Committee of the Board 
of Trade. He had been invited, if it #1 found that all interests 


were not represented, to forward the names of any gentleman capable 
of giving valuable evidence. He had replied, submitting the 


o£ a number of gentlemen, and still further urging that the gentle. 


men representing supply and light companies should be added to the 
committee. The Board of Trade replied that they had nothing to 
add to the last previous letter. | 

The CHAIRMAN said that this was another case in which the Board 
of Trade thought they could prepare rules and get assistance in the 
way of preparing standards on which all legal cases connected with 
the measurement of electricity would ultimately depend without in 
any way consulting the people practically engaged in using those 
standards. The mere giving of evidence was not of nearly so much 
value as a seat on the committee, and there was not a commercial 
firm but which had its scientific member who was as well qualified to 
sit there as any of the present members. 


PROPOSED EXHIBITIONS OF ELECTRICAL APPLIANCES IN Lonpon. 


A letter from Mr. Seymour Wade suggesting that an exhibition of 
electrical appliances be held in London was taken as read. A letter 
from Major P condemning the scheme was read, and it was 
resolved that it should be drafted into a reply. The secretary was 
instructed to reply to the St. Pancras Vestry informing them that the 
committe were of opinion that an electrical exhibition would be of 
no use at St. Pancras. 


AUTOMATIC ELECTRIC SIGNALLING. 


Mr. Perlo had written proposing to address them on the subject 
“Ts railway travelling safe as managed at present.” 

The Cuatrman thought it would be. very difficult to get an audience 
together in the afternoon, and would suggest that the address be 
delivered to the electrical or mechanical engineers. This was 
approved of. 


LONDON COUNTY COUNCIL. 


THE report of the highways committee of 22nd January, 1891, states 
the following :—We have considered a notice (Registered No. 153), 
with three plans, from the Electricity Supply Corporation, dated 12th 
January, 1891, of intention to lay distributing mains (1) along the 
Strand from Bedford Street to Trafalgar Square, (2) in King William 
Street and Charing Cross Road to Leicester Square, and (3) from St. 
Martin’s Place across Trafalgar Square and Charing Cross, and along 
Cockspur Street to the Haymarket. The proposed interference with 
the carriage-way of the Strand is to be deprecated ; and, although the 
company has statutory power to lay its mains there; we have conferred 
with the company’s representatives with a view to. some alternative 
route being alopted for the mains, by which this interference could 
be avoided. We have satisfied ourselves that the adoption of any 
other route would involve a very large extra expenditure, which in our 


opinion the council could not fairly require the company to incur; 


but we have impressed upon the company’s representatives that the 
work of laying the proposed mains in the Strand must be carried on 
with the greatest expedition, and with the least interference with the 
traffic. To the laying of the mains in the other thoroughfares re- 
ferred to in the notice there does not appear to be any objec- 
tion; but those for Charing Cross Read should be placed 
in the subway there, and those for the other thoroughfares 
should be laid under the footways wherever it is found prac- 
ticable to do so. We recommend:— That the sanction of the 
council be given to the works referred to in the notice (Registered 
No. 153), dated 12th January, 1891, of the Electricity Supply Corpo- 
ration upon condition that the laying of the mains in the Strand 
shall not be commenced until the company has sufficient material 
upon the ground for the completion of the works ; that the company 
do give four days’ notice to the council’s chief engineer before the 
works are commenced ; that they shall be carried on continuously by 
day and by night with as little interruption to the traffic as possible, 
and shall be completed within a fortnight from the commencement; 
that the company shall pay the cost of supervision of the work by 
the council’s officers; that the number of cables shall be limited to 
that shown upon the index plan, marked E, submitted by the com- 
pany ; that the mains for Charing Cross Road shall be placed in the 
subway there; that the positions to be occupied by them in the 
subway shall be subject to the approval of the chief engineer of the 
council, and that the work of placing them shall be carried out to his 
satisfaction ; that the mains in the other thoroughfares referred to in 
the notice shall be laid under the footways wherever it is found prac- 
ticable to do so; that the concrete floor of the road-boxes shall be 
9 inches thick, and the York stone at the top 4 inches thick ; that the 
space between the casings of the mains and the underside of the 
paving shall be filled in with concrete; and that the longitu 
girders in allthe boxes shall be laid on 3-inch stone templates the full. 
thickness of the brickwork. That the clerk be instructed to forward : 
to the Electricity Supply Corporation a notice requiring it to lay the 
mains for Charing Cross Road, referred to in the notice dated 12th — 
January, 1891 (Registered No. 153), in the subway of that thorough- 
fare 


We have considered the following notices of the London Electric 


Supply Corporation—14th January, 1891 (Registered No. 154), of in- 
tention to lay distributing mains in the following streets, &c., 10 
parish of St. George, Hanover Square—Hanover Square and 
Princes Street, George Strect, Brook Street, Upper Brook 

Park Lane, Oxford Street, Davies Street, Mount Street, Hill Street, 
New Bond Street, Carlos Street, Grafton Street, Albemarle Street, 
Dover Strect, Half Moon Street, Clarges Street, Hay Hill, and Down 
Street (1 plan). 14th January, 1891 (Registered No. 155), of inten- 
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tion to lay distributing mains in the following streets,.&c., in the 


pu of St. James, Westminster—Oxford Street, Poland Street, 
Grea 


t Marlborough Street, Wardour Street, Glasshouse Street, Brewer 
Street, Lower James Street, Little John Street, Great Windmill 
Street, Golden Square, Great Pulteney Street, Piccadilly, Coventry 
Street, Clifford Street, Old and New Burlington Streets, Saville Row, 
Cork Street, and Sackville Street (1 plan). ae 

The proposed works are of the same description as those of this 
company previously sanctioned by the council ; but the plan sub- 
mitted with the second of these notices shows that the mains are to 
cross over the subway of Shaftesbury Avenue at.a slight depth below 
the surface of the road, and some extra precautions should be taken 
for protecting this short length of main. We recommend that the 
sanction of the council be given to the works referred to in the two 
notices (Registered Nos. 154 and 155), each dated 14th January, 1891, 
of the London Electric Supply Corporation, upon condition that the 
company do give two days’ notice to.the council’s chief engineer 
before commencing the work in any thoroughfare ; that the mains be 
laid under the footways, and be kept 9 inches below the underside of 
the paving, wherever it is found practicable to do so; that where the 
mains cross the carriage-ways they be kept at the same depth below 
the concrete or the road material, as the case may be; and that the 
mains to be laid across Shaftesbury Avenue shall be protected with 
an extra covering in order to diminish risk of accident or injury. 


LEGAL. 


Motion against M. Secrétan,—The case of Strauss ». 
Goldsmid came before Justices Cave and Williams in the Queen's 
Bench Division, on Saturday, in the form of a motion by the plaintiffs, 
Messrs. Strauss and Co., metal merchants, for leave to amend their 
writ in the action which they had brought against Goldsmid to 
recover about £500,000, by adding as a co-defendant, M. Secrétan, a 
resident of Paris, and the late managing-director of the Société des 
Métaux. Leave was asked to serve notice of this writ on M. Secrétan, 
out of the jurisdiction of this Court. Mr. Boyd, in supporting the 
appeal, said that since the action was commenced the plaintiffs had 
ascertained that M. Secrétan was in partnership with Goldsmid and 
that both were connected with the Société des Métaux, which was 
formed with a capital of 70,000,000f., for the purpose of acquiring the 
whole stock of copper in the market, and of controlling prices. The 

laintiffs’ case was that the contract was made on behalf of M. 
étan as an undisclosed ps ms and therefore M. Secrétan ought 
to be joined in the action as a defend 
the motion, contended that as the plaintiffs had allowed 12 months to 
elapse since the issue of the writ, they ought not to be allowed to 
come forward now and join M. Secrétan. Their Lordships adjourned 
the hearing of the motion until 13th February, to allow an affidavit 
to be obtained from Paris. 


The United Telephone Company, Limited, and 
Another vy. Andrew Erskine Muirhead.— In this action the 
United Telephone Company, Limited, and the National Telephone 
Company, Limited, London, sue Andrew Erskine Muirhead, merchant, 
Cart Forge, Crossmyloof, Glasgow, to have the defender interdicted 
from infringing the letters-patent, dated July, 1877, granted to 
Thomas Alva Edison, of Menlo Park, New Jersey, U.S.A., for the 
invention of “improvements in instruments for controlling b 
sound the transmission of electric currents, and the production of 
corresponding sounds at a distance,” and from making, using, and 
exercising or vending during the continuance of the letters-patent the 
invention described therein. £500 is sought in name of damages for 
the alleged infringement, and delivery is also sought of all instru- 
ments possessed or controlled by the pursuer, including the “ Ader” 
transmitters, which are made in infringement of the letters- tent, 
and also all instruments made according to the manner described in the 
letters-patent, dated December, 1876, granted to William Morgan, of 
Brandon, and Morgan-Brown, engineers, London and Paris, for the in- 
vention of “ improvements in electric telephony (transmitting or causing 
sounds for telegraphing messages) and ra sec ds apparatus,” a commu- 
nication from abroad by Alexander Graham Bell, of Bosfon University, 
U.S.A. The letters-patent in question are vested in the United Telephone 
Company, subject to certain rights to the National Telephone Com- 


peed: The pursuers say that the defender has been violating their - 


‘etters-patent by erecting telephone transmitters and receivers of the 

Ader” type. The defender says that the statements of the pursuers, 
80 far as material, are unfounded in fact, and that he ought to be 
assoilized. The record was closed to-day, and the case sent to the 
Procedure Roll. Counsel for the pursuers—Mr. Dickson. Agents— 
Davidson & Syme, W.S. Counsel for the defender—Mr. Watt. 
Agents—Clark & Macdonald, S.S.C. 


, Maxim-Weston Electric Light Company.—The case 
: the Maxim-Weston Electric Lighting Company, Limited, against 
almer’s Shipbuilding Company, which was part heard last Friday, 
— before Mr. Justice Stephen and a jury again on Monday last. 
€ plaintiffs sought to recover £264 15s. 9d. for work done in fitting 
UP one of defendants’ vessels with an installation, and the defendants 
Peep payment on the ground that the work was not carried out 
Hi hg to contract, and counter-claimed for damages. 
re 8 hedship said this was a case for a reference, and could not be 
o* LY à jury. Unless another referee was agrecd upon, he should 
send the case to the Official Referee. 


ant. Mr. Reid, Q.C., in opposing ~ 


ELMORE’S PATENT ELECTRO-DEPOSITED 
COPPER. 


On Tuesday a number of Press representatives were invited | 


by Elmore’s Patent Copper Depositing Company to view 
their works at Haigh Park, Hunslet, near Leeds, and we 
desire to express our sense of satisfaction, at least so far as we 
are concerned, at the admirable manner in which the Company 
arranged the trip. The programme was carried out in the 
following order :— 

1. Visit to the melting shed where rough Chili bars are 
melted and converted into convenient form for introduction 
into the depositing tanks. | 

2. The dynamo room, where there were three machines 
of Mather & Platt’s manufacture, 50 volts and 750 ampères, 
and three Willans and Robinson’s engines, one to each 


dynamo. 


8. Inspection of the depositing tanks. 

4, Visit to the machine shop where the process of remov- 
ing the copper tubes from the mandrels was seen, and finally 
a few minutes spent in the testing room where a piece 
of copper was broken. - | | 

The modus operandi of the Elmore process, as seen on 
Tuesday may be briefly explained. The rough Chili bars, 
containing 97 per cent. of copper, are melted in a furnace, 
and then ladl 


granules, technically termed “shot copper.” 
carried into the depositing room and 
copper plates at the bottom of each of the 60 tanks, to the 


depth of some inches, so forming the anode. The tanks or 


baths are about 12 feet by 20 inches, by 3 feet 6 inches, and 
contain one, two, or three iron mandrels 10 feet 6 inches 
long, according to diameter; these vary from 4 to 18 
inches. The tanks are connected in series, and about fort 

were in working operation during our visit. The mandrels 
revolve in the tanks by means of chain gearing connected at one 
end of each bath, me À set being actuated by pulleys attached 
to a long line of countershafting running the length of 
the tanks. It will be seen that the deposition on the 


mandrel takes place. from underneath, and the circuit 


is completed by brushes similar to those used for dynamos, 
rubbing on one end of each mandrel. The burnisher, 
an agate, the face if which is about half-an-inch square, 
moves slowly from end to end of the mandrel, the travel 
taking twenty minutes, every part of the copper surface thus 
receiving a rubbing under slight pressure 

The appended sectional sketch of a bath will give a very 
fair idea of the arrangement, only that the burnisher is not 


shown. M are the mandrels, in this case three; @ the 
“shot” or granulated copper packed on the perforated 
copper plate, c, and B the brushes attached to a metal stra 
going across the end of each tank. The burnisher in eac 
tank is attached to a long shaft extending over all, so that 


* they move backwards and forwards together. The uprights, P, 


in dotted lines, represent cast copper plates extending the length, 
of the bath to form side anodes, although, for some inscrutable 
reason, they were not being used, the deposition in the tanks 
taking place, as we have previously said, from underneath. 
We were informed, however, that the tanks would eventually 
be so fitted up, so we need not say anything further on this 
topic, or we might have asked whether the laws of elec- 
trolysis were perfectly understood by the officials in charge of 
the works. The current used was said to be 750 ampéres, and 
the E.M.F. at each tank terminal about “9 volt ; we had no 
means, however, of verifying these figures, nor were we able 
to obtain any definite data of the working core beyond 
the vague statement, already so well known, that the cost is 


out and dropped into a tank,of water, the 
copper being afterwards taken out in the form of large 
These are 
ed on perforated 
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far less than that of any other process hitherto in use. 
Every mandrel has to be first coated with a film of copper 
in a cyanide bath before it is introduced into a tank for the 
p of forming a tube upon it, and after the proper 
thickness of metal has been obtained there is the process of 
removing the tube and recoppering the mandrel, although 
here again it was stated that an improvement recently made 
would eventually obviate this last mentioned operation. The 
removal is effected by letting the mandrel with its copper 
sheathing revolve, while a machine having a couple of rollers 
running, under pressure, at right angles to the tube above 
and beneath it, passes slowly along its length and loosens the 
copper from the iron ; it is then taken to another machine 
and the tube pulled off the mandrel. | 

The single plant in operation is stated to be capable of 
yielding a deposit of some 5 tons per week of 168 hours, but 
the process generally seems to be very slow and tedious. The 
specimen of copper cut circumferentially from a tube which 
we saw tested gave an elongation of 21 per cent., and the 
breaking strain represented 21 tons on the square inch ; the 
grain was certainly very beautiful. It is not, however, such 
details as these which should be placed before the public, 
but an actual balance sheet giving the cost of raw materials, 
labour, and management on the one side, and the profit, if 
any, accruing from the sale of manufactured articles on the 
other. We offer a few further comments in our leading 
pages, the above being sufficiently graphic to give an idea of 
the Elmore process, which is at present solely devoted to tube 
making. but we cannot rid ourselves of the impression that 
the wilderness of unfinished buildings on the Company’s 
land will turn out to be a sad waste of bricks and mortar, 
although we would willingly hope against hope that such a 
ru ea may yet, by some lucky stroke of good fortune, be 
averted. 


PRACTICAL PHOTOMETRIC RESEARCH. 


By RALPH RICHARDS. - 


AMONG the many questions which affect civilised life, that of 
artificial illumination occupies a prominent position, deciding 
as it does, in a certain measure, the successful accomplish- 
ment of many and various projects. 

In almost all cases solar is preferable to artifical illumina- 
tion ; since, however, continuous solar illumination is a phy- 
sical impossibility, it becomes necessary to supplement this 
somewhat desirable state of affairs with the best. possible 
substitute for the solar rays. 

The object of the following articles is to place upon a 
firmer basis than has heretofore been he À ; the subject 
of practical photometry. It has occurred to the writer that 
perhaps the most adequate manner in which to deal with the 
question at issue, is to divide the subject into three sections, 
of which the first deals with the fundamental principles of 
physiological and physical optics, the second being devoted 
to a description of the instrument which the writer has 
devised for use in the subsequent investigations, and a third 
section containing a resume of various measurements, ex- 
periments, and of facts connected with the subject of photo- 
metry. 


SECTION I. 
Notes on Physiological and Physical Optics. 


Sight may best be defined as the sensation which enables 
us to decide as to the colour, distance, and geometrical form 
of an object. This sensation is produced on the excitation 
of the optic nerve, by certain undulatory waves which we are 
accustomed to call light. It is unnecessary to go deeply into 
the anatomy of the eye ; to do so, indeed, would be beyond 


* our limits ; but a slight explanation may perhaps be of ad- 


vantage. The organ of vision really resembles a camera 
obscura in its construction ; light rays entering the eye pass- 
ing through a double concave lense (termed the crystalline) ; 
thence through a circular aperture in the iris (termed the 
pupil), which is capable of automatic dilation and contrac- 


tion ; again, through a medium termed the vitreous body, . 


the object of which seems to be the correction of chromatic 
aberration ; finally, to impinge upon the surface of the retina, 


into which ramifies the optic nerve, whose function is t6 
convey the sensation of sight to the brain. À | 

It is still a matter of speculation as to the real image. 
receiving surface of the retina; owing, however, to the 
circumstance that we are unable to pases single objects, 
amongst a group which together subtend an angle of less 
than 40 seconds with the optic axis of the eye, and also to the 
fact that the retina is studded on its surface with fine club- 
ended rods (technically termed Jacob’s membrane), whose 
separate distance apart likewise agrees with the subtention of 
the angle already mentioned ; it seems probable that these 
are the real nervous connecting link. 

This theory is further strengthened by the following cir. 
cumstances : (1) That light waves, from their undulatory 
character, would seem well calculated to excite these rods; 
(2) Lateral pressure or the transmission of sonorous vibra- 
tions laterally upon the eye produce luminous sensations : 
and (3) Electrical currents will also produce the same effect, 
The writer has observed in his own case, in regard to the 
last method, that more powerful effects are produced by cur- 
rents flowing laterally than directly through the eye-ball ; 
this fact seems in contradiction to the undulatory theory of 
electrical discharges. But. this is a retrogression. 

The iris has, as has been previously notified, the power of 
automatic contraction and dilation. 

The greatest dilation of the pupil occurs when the eyelids 
are opened in the dark ; if ual homogeneous illumination 
then ensue, the pupil (or more correctly speaking the iris) 
will contract in proportion to the increment of illumination, 
until, when the luminosity becomes so great as to exert a 
hurtful influence upon the optic nerve the eyelids close 
naturally. 

If, then, the eye be directed towards a large and bril- 
liantly illuminated area, the iris will, as we have seen, con- 
tract to a certain extent ; let us then suppose this area to be 
a large, circular surface ; and that, as we observe it, the edge 
gradually loses brilliancy, whilst the complementary portion 


_ gains in illuminative power ; colloquially speaking, the light 


gradually retires from the edge of. the circle and accumulates 
proportionately towards the centre. This disparity continuing 
the pupil will gradually contract, until, if the final central 
illumination be sufficiently powerful, the eyelids will close. 
That this is so, was first suggested to the writer when ob- 
serving these changes in the pupil of a cat’s eye during the 
gradual emergence of the sun from such a uniformly cloudy 
sky as usually is the premonitor of a fine day. Now, owing 
to the fact that the various component rods of Jacob’s mem- 
brane are ultimately pemndeewe à with the brain, and gain 
their sustenance conjointly from the same source, it follows 
that homogeneous illumination is not necessary to produce 
“ optical exhaustion ; ” for it seems almost as a natural sequence 
that, however the luminosity be distributed over the retina, 
the same optical exhaustion will be produced relatively to 
the main nutritive source, althongh the sections which are 
least exhausted will recover first. The phenomena of irradi- 
ation and of colour blindness are easily explained by apply 
ing the undulatory theory to the physiological one already 
generalised ; for if it be an peed fact that there are three 
primary colour sensations, responding respectively to the red, 
green and violet rays (a view which is supported by both 
Maxwell and Helmholtz on ma good grounds), we can Sup- 
pose that light waves are capable of imparting vibrations to 
the rods of Jacob’s membrane in three separate planes (it 
being supposed on this hypothesis that the resultant 

due to the vibrations of any light ray is solely governed by 
the preponderance and proportion of the constituent rays 
which affect either of the three possible paths). 

If now, owing to some physiological defect, these rods 
are incapable of vibrating sufficiently in either of the three 
possible planes ; the result, as anticipated, will be inability 
on the part of the person affected to adequately perceive 
these colours. This view is still further supported by the 
fact that the phenomenon of colour blindness most frequently 
affects the red and green colour sensations ; moreover ! 
the rods are merely capable of vibrating in one path or plane, 
we should expect the phenomenon of monochromatic sight ; 
a state of affairs which sometimes is found to exist. 

The phenomenon of irradiation is easily to be accounted 
for on the above hypothesis, although a description would be 
without the province of these articles. | | 

Before closing the strictly physiological section it may be 
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well to state that the contraction of the iris is governed by 


-the resultant optical exhaustion ; consequently if we are 
-observing a large area, which is uniformly, though slightly, 
_jlluminated at all parts, except in one locality where the light is 


‘of dazzling brilliance. The iris will be closed in proportion to — 


the resultant action of the illuminated area ; since, however, the 
‘disparity is, in this case, very great, this adjustment or con- 
traction will be approximately correct in regard to the higher 
put far too great relatively to the area of lower illumination ; 
que although perhaps sufficiently brilliant, yet owing to 
Me great contraction of the pupil, due to the more brilliant 
“light, it (the area) appears to be but indifferently illumi- 


~~ This is precisely what occurs in relation to arc and to some of 
the higher candle-powers of incandescent lamps; when our 
eyes encounter not only those rays which are reflected from 
the illuminated surface, but also those which emanate directly 
from the radiant matter; and, as is well known, if these 
latter be screened from the eye, the result is as might be 
“anticipated, a far greater efficiency, owing to the immediate 
dilation of the pupil, and consequent entrancement of visual 


wer, | | 
hee it will be at oncé seen from this circumstance that 
such illumination would be considerably enhanced by appliances 
(1) for the pu of screening the arc from the eye, and (2) 
for enlarging the radiating surface ; and for this purpose the 
-writer recommends some arrangement, such, for instance, as 
the apparatus he has illustrated in the annexed figure. 
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a, large concave mirror ; 8, small parabolic mirror. 


This consists of a small parabolic mirror, B, which screens 
the arc from observation, and causes the downwardly-emitted 
rays to be reflected upwards, together with the upwardly- 
emitted rays to the second. and slightly concave mirror, A, 
the surface of which consists of facetted silvered glass of 
frosted silver ; or in fact, of any good dispersive surface whence 
the rays are dispersed in all directions to the ground ; this 
arrangement will be found to x our advantage over the 
usual methods (viz., milk glass globes), for the arc is by this 
arrangement absolutely invisible, whilst all the rays are 
utilised, and a somewhat smaller area illuminated; the author 
has merely tried the experiment roughly, but he feels confident 
that as no greater percentage of light than 30 per cent. is lost 
after the partly double reflection against the milk glass globes, 
which absorb about 60 per cent. of the light, and of the trans- 
mitted 40 per cent. fully 50 per cent. is useless, being radiated 
above the horizontal line ; thus the efficiencies of the mirror 
arrangement to the globe are in the ratio of, say, 25 to 70. 

2 arrangement, of which this is an improvement, was ex- 
hibited by Jaspar at the Paris Exhibition some years back, 
and was much admired for the beautiful softness it imparted 
to the rays, although he did not, I believe, employ a frosted 
“a small parabolic mirror, his arrangement merely shutting 
of the arc from ‘observation, and reflecting the upwardly 
emitted rays downwards. Since, however, but a small pro- 


portion: of the total radiation is of upward emission when 
constant currents are (as is usually the case) employed, the 
ee of his apparatus could not have been great. _. 

It will have :heen seen from the preceding remarks that 
some law of or ae be deduced ; that is, a law ex- 
pas as a ratio the relative illumination of the object to 

illuminated and of the photometric intensity of the light 
source, and this is, as will readily be seen (to a certain ex- 
tent) a ratio between surfaces; -for -it is desirable within 
certain limits that the radiating surface should be as great 
as possible for any dispersion agreed upon, and this is the 
only law which decides the in- 
tensity of any light. Physicists do not seem to have recog- 
nised the distinction between the quantity and intensity of a 
luminous source. Mr. Varley pointed this out some time past, 
and made also some very admirable observations regarding coal 
fires ; the writer remembers noticing a very similar phenomenon 
some 10 years ago, when crossing a canal bridge late at night ; 
the brilliance suggested the ri aimer of nitre burning in a 
coal fire. As an illustration of the quantitative and intensitive 
conception of light we may say that the quantity is a question 
of extent in square inches of radiative surface, and that the 
intensity is the total luminous radiation per square inch, 
thus we have a complete analogy to the electrical law 
‘ The question of lighthouse illumination is a weighty one, 
and .physicists differ greatly as to the proper means_ of 


obtaining the best results; some have averred that the’ 


electric arc is out of the question, using as a convenient handle 
the great mg ss à of. this light to penetrate London fog ; 
now, this is obviously a great error, for London fog, being sur- 
charged with matter which absorbs almost all.,but the red, 
orange and yellow rays, is consequently a very unfavourable 
medium for conveying the light emanating from the arc, which 
is particularly rich in the very rays which are so largely 
absorbed by this form of fog ; on the contrary, sea fog being 
white deals impartially with all rays, hence it follows that the 
question is not one of colour but of efficiency, white light is 
unquestionably the most efficient for visual purposes, and the 


only approximately white light which is capable of being 


produced at present on a commercial scale is that of the elec- 
tric arc ; surface, again, is another question, and obviously, 
in this case, an all-important one, for sea air is DRE 
with particles of spray which may be considered to be loosely 
distributed ; several of these would cause a far greater dimi- 
nution of luminous power in a small than in a large beam ; 
and, further, it may be taken for granted that a large beam 
is more efficient than a small one on the following assump- 
tions, which the author thinks are well borne out by known 
laws : À foggy atmosphere is one in which particles of foreign 
matter (generally moisture) are suspended ; a beam of light 
being directed through such will be partly dispersed, owing 
to reflection from particle* to particle ; the beam will conse- 

uently be widened, but there will be a limit to this widening, 

or light will be reflected inwards from exterior particles, 
thus practically no light leaks, so to spéak, above a certain 
distance ; if two circular beams be consideréd one, having at 
the commencement of its journey from the radiant a yastly 
greater area than the other; we can now decide as to the 
efficiency ; both beams lose a certain ‘percentage of 
rays due to dispersion, as explained, but as the larger 
beam offers, so ‘to speak, 4 far smaller Jeakdge' 'sur- 
face in proportion to its area (the leakage surface 
being, of course, the circumferential limit of the section of 
the beam) than is the case with the smaller beam, the leakage 
will, of course, be proportionately less,f and since both beanis, 
after travelling through equal distances, are caused by proper 
lenses to so converge, that they both illuminate. equal areas, 
it will be seen that the larger beam has the advantage, and 
that, supposing the candle-power to remain constant, the 
larger a oe is at its commencement, and consequently the 
greater the radiative surface of the illuminant, the higher 
will be the resulting efficiency for such ses where a beam 
of light is desirable, such as in lighthouse illumination, where 
the purpose is chiefly to penetrate a foggy atmosphere. 


* This is, of course, the cause of the white ge of the 
clouds, the grey and black clouds being caused by the diminution of 
ight which occurs when much reflection and re-reflection occurs, 
which is the case when there are many suspended particles of vapour. 
t The ogo thy cooling observable in wires of small ections 
is, of course, to be attributed to the same circumstance. L, blag UV 
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suggests in to ordinary arc lamps is alse capab 
application to those. designed for use in lighthouges when 

iological inefficiency of the arc lamp, in ion 
a à photometric intensity, may be remedied wah suocess. 


NOTES. 

Electric Lighting at Bournemouth.—At a meeting 
of the Town Council, last week, it was reported that a letter 
had been received from Messrs. Learoyd, James and Mellor, 
on behalf of the National Electric Supply ner go À Limited, 
stating that their application for a provisional order was too 
late for the coming session, and asking if the corporation 
would grant a license to them on their undertaking to apply 
fora provisional order next year. The committee recommended 
that such license be granted, and the report was adopted. The 
committee also reported the receipt of a communication from 
the Board of e, asking for the observations of the 
council as to the pro amendment in the system of lay- 
ing the mains under the Electric Lighting Brush order and 


the committee, after careful consideration, recommended that 


a reply be sent to the effect that the council would approve 
of metal water-tight conduits being used, but would object 
to concrete ones, and that the council, anxious to conserve 
the safety of the public in connecting consumers with the 
high pressure system, suggested that compliance with the 
current rules of the Phoenix Fire Office, with regard to 
transformers, be enforced. This was also adopted, and on 
the recommendation of the Roads Committee a proposal of 
the Brush Electrical Engineering Company was approved of 
à. down an underground wire system along the Poole 
R | | 


Electric Lighting of Bristol.—According to the scheme 
of electric lighting which the electrical committtee has 
decided on, street ignting and private lighting will be kept 
entirely distinct, different dynamos working the. separate 
circuits. There will be 100 street lamps of 1,000 C.P. each, 
fixed at an average distance of 50 yards apart, some along 
the kerbstone and some in the centre of the roadway. Half 
of these will be turned out at midnight ; but even then the 
light will be twice as effective as the present illumination by 

. The committee are now.awaiting advice from Mr. 
as to the character of the boilers, engines, and other 
machinery to be adopted. : 


Electric Light at the Royal Naval Ball, Devonport. 
—On the occasion of the late ball given at Keyham barracks, 
in honour of the Duchess of Edinburgh, the ball-room and 
the whole of the buildings were lighted for the first time by 
the electric light. The installation was carried out by the 
electrical and engineering staff of the H.M.S. Defiance torpedo 
school at Devonport, under the superintendence of Lieut. 
Orpen of that ship. The current was supplied from three 
dynamos, two on H.M.S. Racoon, and one ona torpedo 
boat, all of which were more than 1,000 yards away from the 
barracks ; over 6,700 yards of armoured electric light cable 
were used for mains, and for completing the circuit a steel 
hawser and the iron work of the pier was utilised. Owing 
to the considerable distance between the dynamo and lamps, 
and the small size of cable used, there was a great loss in 
transmission ; the E.M.F. at the dynamos was 80 volts, and 
in the buildings 42-volt lamps were used in groups of eight. 
Although only used two nights, considerable trouble was 
taken to make the _ perfect, and the result may influence 
the Admiralty to light the building permanently. 


Electric Lighting of Trains on an Irish Railway.— 
On Thursday last, the Great Northern Railway of Ireland 
ran a train from Dublin to Drogheda and back which was 


lighted by electricity. The experiment was entirely suc- 


cessful. 


 Eleetrie Lighting ef a Village Chureh.—aA. 
man living at Penally, in:South Wales, who. hain rebény diet 
posta the: electric: light, had the wies 
conveyed into the village church, as into a reading room . 
which he has provided for the people of the village, This is said 
to be the first church lighted by electricity in South Wales. 


Electric Lighting of Norwich.—The Provisional Order 
applied for orwich Electricity Was 
cussed at the last meeting of the Norwich Town Council and 


did not give complete satisfaction, first because of the limited 
area to which. it applied, and, second, the length of time— 
42 years—within which the Corporation could not purchase, 
It was decided, however, not to oppose. os 


Ship Lighting.—The ss. Lightning was launched on Tues- 


day from the yard of Messrs. Henderson, Partick, for Mess, 


Apcar & Co. The vessel is to trade between Calcutta and 
China, and will be. lighted thoroughly by electricity by the 
Woodside Electric Works Company. | 


 Interruptions and Repairs to Submarine Cables and 
to Land Lines to January 25th, 1891 :-— ihe 


Cables. Date of Date of 
interruption. repairs. 
Chorillos—Mollendo - Jan. 8,1891 Jan. 9, 1891 
Odessa—Constantinople ... .. Dec. 22, 1890 Jan. 12, 1891 
Ceara—Maranhan ... Jan. 20, 1891 Jan. 21, 1891 
Jamaica—Ponce Sta. Cruz . Dec. 15, 1890 Still interrupted. 
Benguela—Mossamedes ... Dec. 20, 1890 
Constantinople—Dardanelles . Dec. 31, 1890 à 
Para—Maranham ... Jan. 12, 1891 
Santiago de Cuba—Cienfuegos ... Jan. 31, 1891 js 
Land Lines. | 

Moulmein—Bangkok . Dec. 30, 1890 Dec. 31, 1890 
Indo-Euro  Jan.9,1891 Jan. 12, 1891 
Cuban land lines ... Jan. 13, 1891 Jan. 20, 1891 
Transandine line ... .… Jan.8,1891 Still interrupted. 


The German Telephone System.—The following table 
shows the increase in telephonic communications between the 
terminations of the years 1888 and 1889. 


e End of 1888. End of 1889, 
Places supplied with urban telephone 
- 


ystems ... 174 198 

Length of lines in urban telephone 

systems ... 9,485 miles 4,207 miles 
Length of conductors in urban telephone 

sys …… 91,476 ,, 40,26 ,, 
Number of central telephone offices... 139 216 
Number of telephone posts exclusive of 

official ones 32,858 42,132 
Number of instruments employed on 

urban telephone service SA .… 38,694 50,259 
Number of subscribers for the common 

use of the urban telephone systems ... 30,171 38,877 
Number of lines connecting the urban 

systems of different towns ; 166 196 


Number of telephone communications 
passcd between central offices ... . 149,511,616 204,280,899 


The above figures do not include the statistics for Bavaria 
and Wurtemburg. | 


The German Telegraph System, — The follo 
statistics are taken from an article in the Journal T 
graphique on the German telegraph system :— | 


À End of 1889. 
Length of telegraph lines ‘4. 61,150 miles. 

Government telegraph offices 12,431 » 
Railway and other offices open 3977 ; 

to private telegraphy 
Number of instruments in service ... “#0 24964 » 
Number of telegrams sent during 1889 : 

Internal oi . 17,953,419 

To abroad 3,285,175; … . 25,847,836 n 


From abroad... ... 3,638,736 
In transit sie eee 97 
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Proposed Extension of the Electric Railway to 
Peckham.—A memorial has been drawn up and largely 
signed by inhabitants of East Dulwich and Peckham, pray- 
ing the local authorities to increase the railway accommoda- 
tion of the district. The London and Brighton trains run 
only to the south side of London Bridge, which is very in- 
convenient in bad weather, so the Camberwell Vestry will 
ask the directors of the electric railway to extend their 
system by way of Walworth Road, Camberwell Green and 
Peckham Road to East Dulwich and Nunhead. | 


The Effects of the American Snowstorm.—The snow- 
storm which raged over the American continent on Saturday 
night, reduced the telephonic, telegraphic, and electric light 
systems to chaos. On Sunday night not a single lamp depen- 

ent on a supply company was burning. In the lower part 
of New York, where the old-fashioned telegraph poles were 
still standing, the streets were blocked with à number of 
trate poles and miles of entangled wires. ‘ Business on 
Monday was = at a standstill all day, for all the 
merchants and brokers had been almost entirely cut off from 
communication with the outside world. The telegraph com- 
ies are the heaviest losers by the storm, as it is estimated 
that the damage done to the various lines will reach at least 
half a million dollars. Fifteen hundred wires were rendered 
completely useless, and it will require at least two weeks to 
put them in working order again. Only two telegraph wires 
were workable out of New York, one to Chicago and the 
other to Albany. All the newspaper and commercial and 
private wires are down, and the local newspapers appeared 
on Monday with nothing but European news in the matter 
of telegraphic information, and very little of that. The tele- 
phone wires have suffered most from the storm in the city, 
the tel ph wires being mostly underground. The Metro- 
politan Telephone Company report that from 2,500 to 3,000 
wires are broken, the cost of repairing which will amount to 
at least 150,000 dollars. The Western Union Telegraph 
which is, however, very heavy. Outside New York the 
wires extend from Philadelphia to Boston, as far 
uorth as Poughkeepsie, and as far west as Carbondale. 
Beyond these points the snow was dry, and no damage is re- 
ported ; but within these limits the loss is estimated at over 
one million dollars. 


_A Singular uest.—Emma Abbott, the famous opera 
singer, whose death recently occurred, left instructions 
in her will that her body be cremated after a thorough test 
dy electricity. It is said that Miss Abbott had a great fear 
of being buried alive. ‘ 


The Proposed Central Railway.—At a meeting of the 
Commissioners of Sewers, held on Tuesday, it was resolved to 
petition against the Central London Railway and the City 
and South London Railways Bills to enable the commission 
to offer such opposition as might be deemed expedient. 


Electrical Apprentices and Employers.—Among the 
— to Mr. Sheil . the Westminster Court on Monday 
wo young men of very respectable appearance, who 
complained that as apprentices to a firm of slasicioal engineers 
they were last week suspended from work by the manager 
use they would not consent to work for nine hours more 
A ep than os had been doing. As a matter of fact, they 
pr ee worked three hours more weekly than they under- 
to do on the signing of their indentures, with which à 
Premium of fifty guineas was paid in each case. The only 
excuse put forward for the f demand was that the new 
foe considered it n .—Mr. Shiel asked them 
+ ey had a copy of their indentures.—The applicants said 
— y bw not. They had never had a copy given to them.— 
ra heil : Your position entirely depends on what is in the 
- entures, You may be bound to comply with rules made 
ve 4 pag One of the young men said he would go and 
civill à copy of the indenture. Mr. Shiel: Ask for it 
y. À respectable firm will not refuse you a copy. 


SET are at present unable to form an idea of their loss, . 


The Frankfort Exhibition.—The committee of this 
exhibition states that the Oerlikon Engineering Works were 
to have commenced, on the 24th inst., to make experiments 


with the extra high tension which it is proposed to employ 


in transmitting current from Lauffen, on the Neckar, to 
Frankfort. — | 3 | | 


New Electrical Journal.—A new electrical journal 
called the Haportzeitung fiir Elektrotechnik, has been 
in Hamburg to promote the ex of German electrics 
ms pes The journal is published in German, English 
and Spanish, and appears fortnightly. | i 


The Tivoli Waterfall.—The Minister of Public Works 
has declared to be of public utility the project of erecting a 
pay gga at Tivoli for the electrical transmission of power 
to Rome. | | EMA 


Lecture.—On Thursday, evening, the 22nd inst., Mr. 
Henry Edmunds delivered a lecture before the Streatham and 
Tulse Hill Institute on “ The lications of Electricity.” 
The lecture hall was well filled with an 5 2 era audience, 
who followed the lecture with marked intelligence and enthu- 
siasm. The generation and application of the electric cur- 
rent was described and explained with the aid of a full set of 
apparatus, the lecturer dwelling more particularly upon the 
use of electricity for motive purposes, giving some figures 
showing the rapid development of electric tramways in the 
United States, compared with the slow progress made in the 
same field in this country. Various articles illustrating the 
domestic application of the current to such humble offices as 
heating irons, and boiling water, were inspected with consider- 
able interest, and several electric motors demonstrated the 
transmission of power. Mr. Edmunds also exhibited his pho- 
noscope, which renders visible the changes in the diaphragm of 


a telephone, and also his electrical sep, describing the 
t 


bilities of such an instrument. By the courtesy of the 
ational Telephone Company, the lecture hall was placed in 


communication with their service, and Mr. D’Oyley Carte 


having kindly allowed his stage telephones to be employed, 
the audience were enabled to hear the opera of the “ Gon- 
doliers” performed at the Savoy Theatre. We hear also 
that a more novel and important feature was a line which 
connected them to the Theatre Royal, Manchester, enabling 
them to hear the pantomime which was at that moment 
delighting the inhabitants of Cottonopolis. The lecture 
room was lighted electrically, and the various experiments 
were completely successful. 


The School of Electrical Engineering and Sub- 


marine Telegraphy.—The manager of this school, Mr. L. 
Drugman, informs us that as the result of ‘recent examina- 
tions the following students have now obtained the vellum 


certificate of the school :—(A.) Jn Electric Lighting and 


Power Transmission: Messrs. A. C. D. Crommelin, B.A. ; 
J. Finlay, J. F. Ingens, H. Macfarlane, L. Marchetti, 
F. J. Moffett, B.A. ; R. J. F. Mostyn, J. W. Parr, P. F. W, 
Simon, P. J. 8. Tiddeman, H. Treherne, L. W. Wild, C. B. 
Wigg. All these students belonged to the advanced class ; 
instructor, Mr. Charles M.Inst.M.E., M.Inst.E.E: 
This examination was conducted by Mr. Gisbert Kapp, 
M.Inst.C.E., M.Inst.E.E., and consisted of a paper in 
mechanical engineering, a paper in electrical engineering, a 
viva voce and practical examination and drawing. (B.) Jn 
Telegraphy and Telephony, Mr. H, Treherne, above-named. 
This examination was conducted by Mr. H. R. Kempe, 
A.M.Inst.C.E., M.Inst.E.E., of the Engineer-in-Chief’s office, 
General Post Office, | 


Oxygen.—The ‘Bill suce 3 by Bowman’s Oxygen 
Lighting Company which would have empowered it to 

mains all over the metropolis has been dropped and electricity 
has another lease of life. The streets have had one violent 
upheaval and will be none the worse for being quiet for a 


time. 
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’ @.8.A.—On Saturday, January 24th, a most enjoyable 
evening was. spent at Prof. Perry’s house, 31, Branswick 
Square, Mrs. Perry having kindly invited the members of the 
Old: Students’ Association of the City and Guilds of . London 
Institute to an “ At Home.” A very excellent. programme 
of music was provided :—violin, Miss Edith Doughty and 
Mr. Gatehouse ; ’cello, Mr. Roger Bucknall ; vocalists, Miss 
Cherry and Mr. Howden Tingey ; pianoforte, Miss Margaret 
Doughty and Mr. C. G. Lamb. ..In all there were about 200 
persons present, most of whom were students and their 
friends, but in addition to these there were several dis- 
tinguished electrical and scientific men, amongst whom we 
may mention Prof. Ayrton, Prof. Meldola, and W. H. Preece, 
Esq., F.R.S. | | 


City Electric Lighting.—The first portion of the elec- 
tric lighting cable in the City will, we learn, ‘be ‘laid on 


~ Tuesday, the 8rd prox. The Lord Mayor, it is hoped, will 


be present on the occasion. 


The Lane-Fox Patents.—After some lengthy negotia- 
tions between the Lane-Fox Electrical Company, Limited, 
and the St. James’s and. Pall, Mall Electric Light Company, 
Limited, an arrangement has been arrived at by which the 
St. James’s Company have acknowledged the validity of the 
Lane-Fox distribution patents, and take a licence to work 
under them, paying,a royalty to the Lane-Fox Company. . 


New ‘Pacific 
from Washington, dated’ Wednesday, :—Mr. Mitchell 
introduced a Bill in the Senate -on ‘Tuesday. afternoon 
sanctioning the incorporation ‘of a Pacific Cable Company, 
with‘a' ‘capital of five million: dollars, which would work a 
cable between: San Franeiseo, Hawaii, Samoa and Japan. 
The Bill providés that the majority of the directors shall be 
citizens oF the United: States, and authorises the Treasury to 
pay the compariy ‘am annual subsidy of $200,000 for 15 


. British Insulated Wire Company.—We hear that this 
company is busily engaged in constructing large works on 
10 acres of land communicating with the London and North 
Western Railway siding at Prescot Station, Lan- 
cashire. The building will probably be finished at the end 
of May this year. The company has sent us some excellent 
looking samples of its telephone and electric light leads, 
manufactured under the patents of the Norwich Insulated 
Wire Company, of New York. ; 


Impending Transformer Litigation.—Wé understand 
that the Westinghouse Company has entered an opposition to 
the extension of the Jabloch off patent, to which we alluded 
in a leading article in the Review of the 16th instant. 


An Electric Light Accident.—A workman,' named 
Clark, received a shock while repairing an electric lamp at 
Bath, on Tuesday. He fell to the ground, a distance of 15 
feet, and sustained concussion of the brain. 1  :‘. 


Institution of Electrical Englneers,—The paper 
which Major-General Webber read last week at the Institu- 
tion has come to hand so late that we must now leave it over 
until” our next: issue. | SEL 


Lighting at Frankfort-on-the-Maine—A Frankfort 
daily paper states that the State Railway Administration 
pa to establish a large installation in the Gneisenau- 
strasse to be worked ‘by steam power. This installation is 
to replace the plant which lights the railway station, and 

rhich “was very defective, owing to its being worked 
oy ies power from the Maine, the .gupply of water not being 


Cable Company.—A Reuter’s cablegram | 


The City and South London Railway.—The bill for 
the extension of this railway to Islington has been found to — 
be in compliance witb the standing orders. 


 Electro-Harmonic Society.—Members are remindej 
of the excellent concert to take place this evening, which we 
feel sn: will draw them and-their friends together in large 
numbers. 


Personal.—Mr. W. T. Hunt, who was the first of the 
four gentlemen who engaged -with the New York Electrical 
World when it was founded in 1883 has severed his con- 
nection with that paper and purchased a proprietary interest 
in the Electrical Age. 4 | 


Mr. Drake's Accident.—Mr. Drake has sufficiently re. 
covered from his severe accident to enable him to be-con- 
veyed home from the Westminster Hospital, and it is hoped 
bg on will in time thoroughly recover from the effects of 


Coincidence.—The recently paid dividend ofthe Electric 
Construction Corporation was at the rate of 6 per cent, on 
the capital of £500,000—£30,000. The amount to be 
appropriated out of the present issue of £100,000 Debentures 
to the repayment of loans secured by temporary debentures is 
£30,000. 


Mine Explosions in France.—The committee appointed 
by the French Government to investigate the subject, of mine 
explosions of course finds, writes the United States Com- 
thercial Agent at St. Etienne, that the primary cause is the 
igniting of fire damp. After a disquisition as to the pro- 
bable cause, the commercial agent says that he cannot leave 
the subject of lighting without mentioning the electric lamp 
invented lately, and of which a member of the French Academy. 
of Science (Gount de Gerson) gave the fullest details ina 
recent meeting, and produced a specimen which greatly inte- 


‘rested that assembly. This lamp is the “ Stella,” and has 


been described in a previous number of the REVIEW. 


_- 


Company Financing.—The Mechanical World is begin- 
ning to speak out rather strongly on electrical company 
financing. In referring to the electric lighting of the City 
our contemporary states :—‘ There is, however, one thing 
which seems discreditable, and that is the proposal to transfer 
the concessions to one, or probably two, limited liability com- 
panies. ‘Surely the two contractors are either sufficiently 
strong financially to carry out the work themselves, or are 
able to provide any additional money which ry | be required, 
agin, © New electrical companies of recent date appear to 

only launched to bring in large sums to the promoters, and 
it is to be regretted that in this instance, although the con- 
tractors will retain a proportion of the shares and the engineer- 
ing control in the new company or companies, the same 
element: ap to be. present.” The: Mechanical World 
evidently thinks that the companies with concessions might 
extend their capital by issuing debentures, but the cours 
adopted is no doubt the best practically. : 


—— 


Terrible Accident to a Telegraph Lineman.—John 
Reid, a telegraph lineman, residing in High Street, Edin- 
burgh, met with a fearful accident, on Sunday week, w 
it is feared, will end fatally. Reid was engaged on age 
of a telegraph pole, 50 feet high, at Junction Bridge 
way Station, Leith, transferring wires, when the pole fell 
down, precipitating him to thé ground. He was picked up 
in an unconscious condition, and conveyed on a stretcher t 
Leith Hospital, where it was found that, besides internal | 
injuries and a broken leg, the poor fellow had sustained 3 
compound fracture of the skull. 


Telephone Accident in Manchester — While some men 
employed by the National Telephone Company were en 
in erecting a double: stand in Coated Street, 
chester, the wall to which it was stayed gave way,. and 
knocked: down two of the men, one of whom died shortly 
after admission to the hospital. ©. - 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


British Tanni Company, Limited, (Tanning’ by 
aid of electricity. —The annual return of this company, mady 
np to the 31st ült., was filed on the same day. The nominal 
capital is £70,000 in £1 shares. 35,140 shares are taken up, 
and the full amount has been called thereon. The calls 
paid amount to £33,532 10s., and unpaid to £1,607 10s. 


8, % de Ferranti, Limited.—The statutory return of 
this company, made up to the 10th November, was filed on 
the 24th November. The nominal capital is £100,000 divided 
into 2,000 perference and 8,000 ordinary shares of £10 each, 
the whole of which are taken up, and of these 1,993 
reference, and 8,000 ordinary shares are considered fully 
fally paid up. Upon seven preference shares the full amount 
has been called and om . Registered Office: St. Benet 
Chambers, Fenchurch Street. . 


Bath Electric Light Company, Limited,—The annual 
return of this ae “+4 made up to the 15th inst, was filed 
on the 21st inst. The nominal capital is £25,000 in £10 
shares. Seven shares are taken up, and £2 per share has 
been called and paid thereon, the paid up capital thus being 
£14. Registered Office: 2, Northumberland Buildings, 
Bath. 


Birmingham Telegraph Factory, Limited.—The regis- 
tered office of this company is at 22, Graham Street, Bir- 
mingham. | sis | 

Woodhouse & Rawson Electric Supply Company of 
Great Britain.—The registered office of this company is 
changed to 11, Queen Victoria Street. 


North Eastern Telephone Company, Limited, —The 
registered office of this company is situate at 25, Westgate 
Road, Newcastle-on-Tyne. 


Portland Electric Light Company, Limited,—The 
annual return of this company made up to the 13th inst. 
was filed on the 23rd inst. The nominal capital is £45,000 
in £5 shares. Seven shares are taken up and are fully paid. 
Registered office, 48, Osnaburgh Street, N.W. 


Railway Automatic Electric Light Syndicate, 
Limited.—The annual return of this company made up to 
the 13th inst. was filed on the 21st inst. Th® nominal 
capital is £10,000 in 400 shares of £25 each. The whole 

of which are taken up, 200 being considered as fully paid. 
Upon 200 shares the sum of £14 per share has been called, 
the calls paid amounting to £2,724, and unpaid to £76. 


Electrical Purification Association, Limited.—The 
annual return of this company made up to November 28th, 
1890, was filed on the Ist ult. The nominal capital is 
£25,000 in £1 shares. 14,825 shares are taken up, 5,000 
of which are considered fully paid, Upon 98,255 the full 
amount has been called, the total of the calls paid being 
£9,725, and re £100. Registered office, 22, Great 
George Street, Westminster. 


CITY NOTES. 


The Beginning of the End.—At the meeting of the 
Foreign Elmore Company yesterday to prevent an amendment to 
Postpone the passing of the accounts for further consideration 
being passed, the directors had to vote, and then, amid cries of 

officials,” the numbers for the amendment came out 17 as 
against 21, or only five short of the number required to carry it. 


We are sorry that the meeting was held just as we were going to - 


Press and that we must therefore defer the full report until next 


week, but the chief points brought out at th ing wi 
ci po ught out at the meeting will be found 


— 


Elmore's Foreign and Colonial Patent Copper 
Depositing Company, Limited. 


ae À pd report to the shareholders states “That in the latter 
wi , the board ge of the company’s French patents to 
a 8 Rak Patent Copper Depositing Company, Limited, and 
Hungarian and patents to ore’s Austro- 
| Copper Depositing Company, Limited, and an 
written off p of patents’ account 


which, M. Secrétan reports, 


g 
at that date of £222,772 19s. 11d., after writing off 


‘ pany, Limited, and Elmore’s Austro-H 


“ The French Company have secured the’ services of Mons. Eugène 


Secrétan, formerly manager of the Société des Metaux, as their general 


manager in France, and are very rapidly pushing on with their 
arrangements for the erection of their works at Dives, near Havre, 
will be at work by the lst July next. 
The Austro-Hungarian Company are also actively engaged in in 
their arrangements for the advancement of that. company’s opera- 
tions, in both Austria and Germany. | | 

“ In order to cope with the large scale upon which the French com- 

y propose to manufacture, it was necessary to increase their work- 

ing capital, and their directors agreed with this company that 
should take up 6 per cent. debenture stock to the amount of £50,000, 
repayable in years, with 5 per cent. premium. As large holders 
of shares in the French company, it was to the -interest of this com- 
pany to make such advance. da 

“ At a recent meeting of the shareholders of the French company, it 
was considered that this debenture stock should be offered: to the 
shareholders of the French company, as the feeling. of ‘the share- 
holders was that they should have an opportunity of subscribing for 
a portion of the said stock, and negotiations have taken place between 
the French company and this company, with the view to your direc- 
tors agreeing to comply with the wishes of the shareholders, and 
accordingly a circular will shortly be issued to thèm'in fulfilment of 
their wish. Your directors, however, have stipulated that their own 
shareholders should also have an 0 
stock. Accordingly a form of 4 yee will be sent to you: at the 
same time as they are issued to shareholders in the French com- 


pany. | 
“ The company’s balance sheet and profit and loss account for the 
iod embraced between the date of the company’s formation on 
une 6th, 1889, and:March 31st, 1890, were submitted and on 


December 29th. 1890, but were not generally circulated to the share- 


holders. The board now have the pleasure to append hereto these 
accounts, together with the balance sheet and profit and loss account 
for the nine months ending December 31st, 1890, showing a net profit 
the sum at which 
the patents sold stood in the account. 
* Out of this sum, the directors on the 8th of Decem last, in 
respect of such profits, paid an interim dividend of £4 per priori 


share (less income tax), and they now have pleasure in recom: - 
ing a further dividend of £1 per priority share, which will thus absorb 


£75,000. 

“ The balance left in hand is represented principally by debenture 
stock and shares of Elmore’s French Patent Denver Depositing Com- 
ungarian Patent Copper De- 
positing Company, Limited. which in our balance sheet are valued at 
par (the debentures at £100, and the shares at £2 each), whereas the 
shares stand at a higher price in the market, and are expected to rise 


considerably as the works advance.’ 


“The directors propose, with reference to the balance, either to 
realise these shares by means of the Trust Company, which the share- 
holders have already been informed of, or to distribute them as 
further dividend to the shareholders holding the priority and the 
founders’ shares. 

“These will be entitled, in accordance with the articles of associa- 
tion, to the following division, viz.: the priority shares to a further 
£5 per share, which would amount to £75,000, and one-fourth of the 
surplus then left, the founders’ shares taking the remaining three- 
fourths; or the directors, if the shareholders so desire, can retain the 
shares and divide the dividends as received by them. resi’ 


cm | recognised, your 
directors anticipate being able to dispose of several more patents in 
the course of the present year. The mp cp with regard to 
the American Patents are so far advanced that a company is in pro- 
D to be brought out at an early 
“Under the provisions of the company’s articles, a third of the 
members of the retire at the general meeting, to be held on the 
29th inst., viz.:—Mr. William Elmore, Mr. George Holmes and John 
Macfarlan, and these gentlemen being eligible offer themselves for 

“The accountants, Messrs. Pixley & Co, offer themselves for re- 
election as auditors of the company, and the board recommend a pay- 
ment of 25 guineas as their remuneration for the nine months en 

“The directors congratulate the shareholders on the progress 
already made in developing the Elmore process, and the encouraging 
outlook for the results to be obtained therefrom. The favourable 
reports on the invention recently given by both English and French 
experts have satisfied the board that the opinion they originally 
formed as to the Elmore process being of very great value gives every 
indication of being realised. The directors, therefore, look for a con- 
tinuous increase in the value of your property,” 


The neste of the company was held yesterday at the Cannon 
Street Hotel, Sir J. Morris in the chair. . | 

The CHAIRMAN said he could con shareholders on the 
realisation of the hopes held out by him at the last meeting of the 
company in October. He stated then that the directors the 
fullest confidence in the value of the Elmore patents, and had 
declined to negotiate for the sale of foreign patents until the English 
company proved a success, which he considered had been fully proved. 
As 8 olders were aware they had disposed of the ts for 
France, Austria, Hungary and desman, and had acq con- 


portunity of subscribing for this : 
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siderable sum with which they paid £4 per share to the proprietary 
shareholders, and it wiis oi sr now to pay another pound. They 
trusted to dispose of patents to two or three countries during the 
_ year and thus obtain a further sum of money to enable them to pay 
considerable dividends. The chairman then referred to the deben- 
tures taken over from the French Company. 

-. After an cs eens by Mr. Hoster as to the distribution 
of profits, which was ruled by the solicitor as illegal, 

- A SHAREHOLDER asked how it was the directors failed to account, 
— for £100,000 difference between the net and the gross 


_ The CHAIRMAN considered that after the work performed by the 
directorate during the year, it was rather hard to be taken to on 
the subject of the report. The real explanation of the deficit: was 
that £100,000 was spent in underwriting and the promotion ‘of the 
An amendment to — accounts for further consideration 
was negatived by 21 to 17. 
A full report will appear in our next issue. 


Elmore’s Austro-Hungarian Patent Copper Depositing 
| Company, Limited. 


. On Friday last the first general meeting of the above-named com- 
pany was held at.Cannon Street Hotel. The chairman of the com- 
pany, Sir John Morris, was not able to be present, the decease of a 
fa nag having called him away. Mr. James Rock presided in his 
The SECRETARY read the notice convening the meeting, and the 
three resolutions which were subsequently to be submitted to it, and 
which were as follow :— 1 
_.1, That the name of the re ce À be changed to “, Elmore’s Austro- 


ungarian Metal Company, Limi 
_ «2. That article 84 of the 


at the commencement 


placed 

plain what a statutory ror om was, but he would just say what it 
was not; it was not a meeting for business. Usually the shareholders 
and directors met face to face, the chairman made some statements, 


the resolutions that had just been read. He would, however, defer 


y was 


delayed them in getting through the earliest stages of the matter. 
They had not meanwhile es i 

Their general manager and Mr. oe ee had been in Austria 
inspecting a number of sites for works, and under their advice the 
directors had decided on a remarkably. good situation alike for 
cheapness of fuel, and abundance of labour. 


raw material, transport, 
They had the option of purchase. They had also a portion of 
their works being carried on through existing industrial agencies. 


With regard to Germany, they were aware that not long after they 
had started the Austro-Hungarian Elmore Company they had an 
Senne of acquiring the German wire patent and other rights in 
country. This was a great piece of good fortune, for Germany 
offered a larger field than Austro-Hungary, and he hoped that they 
would make even better progress there. At present they were in 
close negotiation—indeed, almost at the completion of negotiations— 
for a very large and suitable manufactory built for factory purposes 
on an exceedingly good site, alike for transport and other p > 
It was a new building, a portion of it not being quite finished, and 
had er ar of 550 H.P., the turbines being new, and all per- 
fectly fi with the gear belonging to them. Indeed, it had every- 
thing necessary for their purposes, and Mr. Elmore was now in 
Germany completing arrangements, and obtaining the necessary plant, 
dynamos, and other machinery for the Elmore process. They had 
not, as the French we and had, M. Secretan to assist them. They 
had no Hercules to on, like the wagoner in the old fable; but 
_ they would put their own shoulders to the wheel, and if they did not 
beat the French company in the time of getting to work, they would, 
at any rate, run a good second. With regard to the process itself as 
was known to them, it was the manufacture of copper articles, taking 
them from the raw material up to the finished stage by an almost 
automatic process. He had seen it himself, and he was sure that. a 
* more beautiful process was never invented. Dr. John Hopkinson had 
written in the strongest terms, and they had the more prac- 


 ACOORDING to the last 


ing article 


tical. testimony of M. Seeretan, against whose abilities in re. 
gard to copper manufacture no one could say a word. He wanted 
to say something as to the P raga of the company in regard to 
finance. They had allotted fifty thousand shares, and they were very — 
largely paid up, better than could have been expected from the dif. 
ficult financial times they had been passing through. The shares 
were allotted to about five hundred and eighty shareholders. Tyg. 
ing to the resolutions, the chairman said that the first one related to 
the alteration of the name of the company. This alteration could not 
be actually made unless it was © nang by the board of Trade and 
the directors asked the shareholders to give them the power to make 
the alteration and leave to them the time when the name should be 
altered. He then moved the first resolution which was seconded by 
Mr. McFarlane and carried. 

Continuing-his speech the Chairman explained that the object of 
the other two resolutions was to obtain a special settlement on the 
Stock Exchange. He then moved these resolutions, they wer 
seconded and carried, and the usual vote of thanks brought the meet. 
ing to a close. 


Anglo-American Telegraph Company, Limited, 


| published report of the directors the total 
réceipts from July 1st to December 31st, 1890, including the balance 
of £2,793 18s. 4d. brought forward from the last account, ar 
estimated at £161,986 14s. 2d. This amount, however, is subject to 
revision, as the law suit between this company and the Paris and 


my York Telegraph Company is still pending before the Counail 
tate. 


The traffic receipts show an increase of £3,027, as compared with 
the corresponding period of last year. , 
The total expenses of the half-year, including repair of cables, &., 


_as shown by the revenue account, amount to £56.142 6s. 11d. 


Interim dividends of 15s. per cent. on the ordinary stock, and 
£1 10s. per cent. on the preferred stock, were paid on November lst 
last, absorbing £52,500, leaving a balance of £53,344 7s. 3d., out of 
which the directors recommend the proprietors to declare final 
dividends of 15s. per cent. on the ordinary stock, and £1 10s. percent. 
on the preferred stock, amounting to £52,500, ing a total distri- 
bution for the year ended December 31st, 1890, of £2 17s, 6d. per 
cent. on the i stock, and £5 15s. per cent. on the preferred 
leaving £844 7s. 3d. to vos 

e com ’s repairing ss. Minia i 
past in the the Northern Placentia 
previously chartered to the Direct United States Cable Company. 

The vessel has been undergoing nece repairs, and not 
available when a serious fault ap d in the Brest-St. Pierre cable, 
near Brest, the directors took < tnt of the Eastern 


' Company’s ss. Mirror being in the neighbourhood to obtain 


ae and the repair was promptly and satisfactorily effected by — 

The inoue’ cables and land lines are in good working order. 

The directors greatly regret to announce the resignation throngh 
failing health of their valued colleague, Viscount Monck, who has 
occupied the ition of chairman, with great advantage to the com- 
pany, since 1873. 

The board unanimously elected the Marquis of Tweeddale as chair- 
man and Mr. F. A. Bevan as deputy-chairman. 

The vacancy on the direction created by the retirement of Lord 
Monck, has been filled by the appointment by the Board of Sir 
Albert J. Leppoc Cappel, K.C.I.E., formerly Di r General of 
Telegraphs in India. 

In accordance with the articles of association, two directors of the 
Company, the Marquis of Tweeddale and Cyrus W. Field, Esq., retire 
at this meeting, and, being eligible, offer themselves for re-election. . 

Mr. Joshua Dean and Mr. John Gane, F.C.A., the auditors, retire, 
and offer themselves for re-election. | 


The Electricity Supply Company for Spain, Limited. 
—This company invite applications to Messrs. Martin & Co. for an 
issue of £75,000 in 6 per cent. mortgage debentures at 98, which will 
be secured by a first mortgage (in favour of trustees) on the company’s 
freehold land, buildings and machinery, and by a floating charge On 
all the company’s other property. 


Western Union Telegraph Company.—The numbers 
are announced of seven bonds of £200 each and six bonds of £10 
each of the 6 per cent. sterling loan, to be pees ot on and after 2nd 
ae _ at the office of Messrs. Morton, & Co., 

e, E.C. 


Woodhouse and Rawson.—An extraordinary gener 
meeting of Woodhouse ‘and Rawson United, Limited, was held this 
week at 88, Queen Victoria Street, E.C., at which a resolution Sg 
at an extraordinary general meeting of the company, held on the 
day of January, and reported in our issue of January 16th, for 
creation of fresh capital was confirmed. 


TRAFFIC RECEIPTS. 


of 
The Brazilian Submarine Telegraph Com Limited. The traffic receipts 
the Brazilian ph Company Limited, for the week 


for the 


Submarine 
ended January 28rd, 1891, amounted to 
The Western and Brazilian Tel h Company, Limited. The recei 
week ending Janu 23rd, 1891, after deducting 17 per cent. 
receipts payable to the London Platino-Brazilian Company, were 


Articles cf Association be re- 
scinded, and that the following new article be inserted in lieu 
thereof :—“ The qualification of a director shall be the holding of } 
200 shares of the op mk "A first director may act before acquiring 

his qualification, but shall in any case acquire the same within one 

month from his appointment; and unless he shall do so he shall be 

deemed to have agreed to take his said shares from the company, and 

the same shall be forthwitif allotted to him accordingly. 

3. That Article 107 of the Company’s Articles of Association be 

altered by omitting the following words 

thereof: “ Notwithstanding anything in the 

contained or any rule of law or equity to the contrary.” 

| Mr. Jamxs Rock ha lained the circumstances which had 

| bowed, and the meeting was atan end. To-day, however, the direc- 

| tors had mes it wise to utilise the UT: Ex — before it 

any reference to them till he had said a few words as to what the 

directors had done since they were entrusted with the management : 
| of affairs. The compangggggg registered four months ago, and the 

| board had met very em À to get through the legal formalities 

| necessary ; for, of course, it was much easier to start a company in 

| England to do business here than to start one abroad, ews a Soe 

| the business was based on a patent. They had had to go through 

formalities on account of the patent, and also to get a license to trade 

| in the country, However, so far as England was concerned, every- 

| thing was done, and all was going on well in Austria, but other diff- 

culties arose, owing to Austro-Hungary being a double country ; there 

were consequently double formalities to go through which t] 
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- SHARE LIST OF ELECTRICAL COMPANIES. 
Present | Stock or Closing a se Np 
Highest. | Lowest. 
250,0007| African 4 p. c. 100 98 —101 98 —101 99% 
do. Cc. Stock 85 — - 86 85 
3 809,310! Deferred Stock 13 — 1 124— 13 122 | 12% 
Braalian Tele Telegraph, Li ‘Limited ; an = 11g | 114 
0. Cc. pee — 
63,41 i 08 
63,416 do. Non cum. Preference, Nos. 1 to 63, ais 2 1 2 1 2 ops sab 
$7,216,000 Cable, Capital Stock $100 104 —105 104 —105 
224,850 à Telephone Construction and Maintenance, Limited .. 14/- owe FA 
| Cro Lid, 7 p.c. Preference Shares, Nos. 1 to 20,000 44 
6:000 p. c. Preference . 0 | | 174 
000 do. ph 10 p. c. Preference Le only paid) 9 9 — 10 
60/710 | Direct United States Cable, Limited, 1877... . .… 20 104-— 1 10}— 108 106 104 
x c. Preference 4ÿ— eee 
0000 Do. 5 (1879 issue), repay. August, 1899 100 
c. ortgage Debenture Stock eee Stock 
250,000 Eastern Extension, rer and China h, Limited 10 148— 14§xd| - 14§ 14,7, 
. c. (Aus. Gov. Su ann. . reg. Ex 
91,800/ { | p } 100 | 102 —105 | 102 —105 
an can c. Mo is 
, do. to bearer, Nos — 
201,600/ Do. do. 4p.c. Mort. Debs. Nos. 1 to van. nt. non 100 100 —102 100 —102 102 101} 
000 | Electric Construction, Limited, Nos. 101 to 45,100 .. 10 6%— 74 7 78 6 
19,900 |*Electrici Supply Co. of Spain, Nos. 101 to 20,000 5 | 
70,000 | Elmore’s opper Depositing, Limited., Nos. 1 to 70,000... 2 43 3h 
67,385 | Elmore’s Wire td., Nos. 1 to 67,886, issued at 1 pm. all pd. 2 1z— - a oe tee 
20,000 | Fowler-Waring Cables, Nos. 301 to (£4 | | 
180,000 | Great Northern Tel. Company of | 10 174 | 163 | 164 
230,000 Do. do. 5 p. c. Debs. issue ‘of 1883) 100 |  105—108 105 —108 106 she 
9,384/| Greenwood and ype Ltd., , Nos. 4667 to 14,000 10 104— 114 103— 114 wee ds 
5,334! Do. p. c. Cumulative Preference, Nos. . 2,667 to 8,000 10 11 — 12 11 — 12 so LS 
Percha and tipo» Bob, 1006 Works, = - 194 19 
17,000 o-Ruropean Telegs 25 35 — 37 35 — 37 
11,334 22,667 to 34,000 .. 10 | xd 98 
*Metropolitan Su Ltd., Not to 10 
National Limed, Nos a if ‘ 4 
15,000 ap. c. Cum. 2nd Preference (£8 only paid) 10 10}— 103 10 — 104 1055 | 1 
220,000 Oriental 7 Telephone, Nos. 80,001 to 300,000 (lls. only paid 1 + ts a | bis 
England Telephone, Limited, Ordinary Nos. 1 to 2,000, : 
a one, 08. eee 
{ 2,501 to 3,500, 93,251 to 300,000 } 1 38 
,000 Do. 6 p. c. Cum. Pref., Nos. to 52000 £34 only paid) 5 3} 34 
3,381 | Submarine Cables Trust Cert. 112 —115 | 112 —115 vee eee 
78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 44— 5 44— 5 atë| … 
37,360 | Telegraph Construction and Maintenance, Limited ... eos és 12 44 — 46 44 — 46 ve oe 
ver Plate ee . eee 
’ e O8. eee eee eee eee eee eee 
15,609 West African 7801 to 23,109 10 8— 9 8 —9 
200! Do. Debentures 100 98 —101 98 —101 100 984 
do. 8 Debs., repayable — 
64,174 | Western and Brazilian Telegraph, Limited 15 112 11}— 114 11} 
Do. à de. 6». © Debentures «A, 1910 100 | 103—106 | 10 —107 | 1054 | .. 
À Panama Debs., series ces B of ’80, red. Feb., 1910 100 104 À 
an 
000 | Western uilding ) Bonds 000 | 120 —195 | 120 —125 . 
7 pee. 1st Morges (Bling | wom | 
{Westminster Elie Supply Ooi’ Yes. 3 H— 4 34 


* Subject to Founders’ Shares. 


Blackpool Electric Tramway Com 
Patent Copper Depositing s 
£5 raid) 43—5}.—London Electric 
£1 paid) 11s.—13s. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


of £2 (issued at 10s. ium, £1 10s. pai 
Supply Corporation, Ordinary (£5 


, Limited, £10 d), 74—78.—Elm De 

y (£64 paid), 73—78. — 
paid), Manchester Edison an 
— Woodhouse & Rawson Ordinary of £ £5 (£2 10s. paid), lions —Preference 


Priorities, 7—74.—Elmore’s French 
, 24—2§. —House to House Company 
and Swan £9 
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INTERRUPTIONS AND REPAIRS TO SUBMARINE CABLES DURING 1890. 


Duration of N 
- Date of When each inter- | Number ot of 
- Name of Company. Section. interruption. repaired. — interrupted. || 1888, 90. | in _ 
_ [| Odessa—Constantinople 22Dec., 90| Jan., 91 10 10 3 86 
Black Ses Telegraph Co. { Constantinople—Dardanelles …| 81 Dec. | 
Central and South Ameri- f| Buenaventura—Santa Elena ...| 30 Aug. 7 Sept... 8 8 oe. ae 
. can Telegraph Co. { Salina Cruz—Libertad …| 25 Nov. 4 Dec. | 10 10 4 
| heurn 1 Nov 20 Nov. 19 à 
| Vo is 1 Nov 17 Nov. 16 16 
Suakim—Djedda 8 7 5. ws 
im— 9 Ma uly 97. 
Eastern Telegraph Co. | | Suez 12 Sept 13 Se t. | 62 
, | uakim—Perim ... 9 Ma 29 July | $9 
| 12 Sept 10 Dec. 89 170 
Aden—Zanzibar ... 8 Jan. 9 Jan. 1 1 oe ons 
Rangoon—Penang 9 May 14 May 5 
a j i Darwin ... u u 
‘tralasia, and ‘China {| Penjoewangie Fort ‘| 26 July 15 24 
Telegraph Company | Banjoewangie—Roebuck Bay | 11 July 2 Aug. 22 22 à 
Hong-Kong—Foochow … …| 21 July 26 July 5 
Cape St. Jacques —Thuanan 21 Oct. Oct. 6 
Benguela—Mossamedes... ...| 16 June 2 July 16 16 
bi = —Durban ...| 15 Oct. 16 Oct. 1 1 
Kastern and South African 11 Nov. 11 Nov. 4 
Telegraph Company 18 Nov. 19 Nov. 1 13 
| Zanzibar—Mombassa ... 20 Dec. 30 Dec. 10 10 
| Cie, | 6 Jan 8 Feb, 33 
— Northern Telegraph { | és 28 Feb 12 March 12 = 
Company 1 Jul 3 Aug. 13. 
| Amoy—Shanghai y ug 
International Ocean Tele- { oe. Fr. 24 Jan 6 6 4 34 
graph Company Punta Key West a 
| | 27 Dec.,’89| “7Jan.,°90| 11 7 102 
| | 21 Aug. 28 46 
-Maranham—Ceara 29 April 20 May 21 21 3 69 
Western and Brazilian Ceara—Pernambuco 5 
:| 96 Dec. 29 Dec. 3 5 
|| Santos—Santa Catarina 12 March | 13 March 1 1 
Sta. Catarina—Rio Grande do Sul! 16 May 18 May 2 2 di 
|| Rio Grande do Sul— Monte Video| 5 May 9 May 4 4 4 | 
West Coast of Amerion Chorrillos—Mollendo 21 Feb. 24 Feb. 3 sills fe 4 23 
Telegraph Company a sr | 15 March 20 March 5 8 eee ‘we 
| + | Jamaica—Colon me 15 July 4 Sept. 51 3 . 195 
West India and Panama Trinidad—Demerara  …. 18 Nov. 8 Dec. 20 7 - 8. 
.. Telegraph Company | Jamaica—Puerto Rico ... 15 Dec. 23 Dec. 5 aes 
| Jamaica—Santa Cruz 15 Dec. | eee 


AN. OXFORD PROFESSOR’S VIEWS IN THE 
SEVENTEENTH CENTURY ON THE NATURE 


OF LIGHTNING. 


ONE of the most important events of the reign of Charles II. 
was the incorporation by him, in 1662, of the Royal Society 
for the Improvement of Natural Knowledge. Ever since its 
foundation this society has been a nucleus round which has 


clustered the scientific genius of Great Britain. Previous to — 


the formation of the Royal Society, men sought knowledge 
through false paths. It was an age of mysticism and 
alchemy. ‘Theories were formed first and the facts made to 
fit them ; men did not reason from the facts to the theory, 
but from the theory to the facts. It is little to. be wondered 
at, therefore, that the progress of knowledge was very slow. 
The difficulties which lay in the way of the Royal Society 


can hardly be estimated in these days when: the habit of — 


thought is so different. Somehow or other, it managed to 
bring together those who were in sympathy through their 
devotion to science and who in their union found strength. 
By the interchange of their ideas, thought was quickened and 
the progress of knowledge aided. 


he society undertook the publication of original papers, 
and thus new discoveries were placed on record and preserved 


from being lost, as had too often happened before. At the 
periodical meetings of the re these papers were dis- 
cussed and criticised, and this helped to sift the evidence 


upon which conclusions were based, while at the same time’ 


it promoted much increased accuracy and simplicity of thought 
and expression. | 
As the members of the Repel Society became qe | 
with each other through the frequent meetings, much inter- 
course followed and they began to apr à em with each 
other upon matters of interest.. Many of these letters have 
been fortunately preserved, and in some instances are curious 
examples of the habit of thought with which natural pheno- 
mena were then regarded. . 
Uncertainty and doubt were perhaps amongst the, chief 
characteristics of the minds of scientific men in the latter 
rt of the seventeenth cent These were good signs 
lowly, but surely, faith was being lost in the so-called truth 
of transmutation. But alchemy and mysticism died hard, 
and ere they were finally crushed, offshoots from them, such 
as the phlogistic theory, cast a baleful hindrance in the way 
At the end of the seventeenth century, amongst the fore- 
most men of science stood Dr. Wallis and Dr. Sloane. 11 
latter is more generally known by his title Sir Hans Sloane, 
Bart. He was a physician and naturalist, and was born 11 
1660. His library and collection, which were purchased by 
Parliament for £20,000, are now in the British Museum. 
Amongst other works, he a an account of a “ Voyage 
to the Islands Madeira, Barbados Nieves, St. Christophers, 
and Jamaica.” 
Dr. Wallis was a mathematician and divine who wrote 
my à ae upon mathematics, which subject he professed 
at Oxford. 
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There is still preserved a very curious letter from Dr. 
Wallis to Dr. Sloane: the latter was then, comparatively 
ing, a young man, and he did not get his netcy 
until 1716, a few years before he became President of the 
Royal Society. | | 
his letter contains Dr. Wallis’s views concerning the 
“generation of thunder and lightning,” and is dated from 
Oxford, July 26th, 1697. It appears that Mr. Edmund 
Halley, the astronomer, and friend of Newton, had published 
a thesis upon the origin of hail and lightning, which had 
‘ven rise to much comment amongst the Fellows of the 
yal Society. Referring to this work, Dr. Wallis says in 
his letter to Dr. Sloane :— 
« If I may interpose my opinion, you may take it thus :— 
“ Thunder and lightning are so very like the effects of 
fired gun-powder, that we may reasonably judge them to pro- 
ceed from like causes. The violent explosion of gun-powder, 
attended with the noise and flash, is so like that of thunder 
and lightning as if they differed only as natural and arti- 
ficial ; as if thunder and lightning were a kind of natural gun- 
powder, and this a kind of artificial thunder and lightning. 
“ Now the principal ingredients in gun-powder are nitre 


and sulphur (the admixture of charcole being chiefly to keep 


the parts separate for the better kindling of it), so that if we 
suppose in the air a convenient mixture of nitrous and sul- 
phorous vapours and these by accident to take fire ; such 
explosion may well follow, with such noise and light, as in 
the firing of gun-powder, and being once kindled, it will run 
on from place to place as the vapour leads it, as in a train of 
ary er, with like effect. 

: “ This explosion, if high in the air, and far from us, will 


‘do no mischief, or not considerable ; like a ‘parcel of gun- 


wder fired in the open air, where is nothing near to be 
burt by it ; but if near to us (or among us) it may kill mén 
or cattle, tear trees, fire gun-powder, break houses, or the 
like ; as gun-powder would do in like circumstances. Now 
this nearness or farness may be estimated by the distance 
For though in their 
generation they be simultaneous; yet (light moving faster 
than sound) they come to us _ successively. have 
observed that commonly the noise is about seven or eight 
seconds after the flash (that is about half a quarter of a 
minute) ; but sometimes much sooner—in a second or two, 
or less than so, and almost immediately upon the flash. 
And at such time the explosion must needs be very near 
us, OF even amongst UB . . + + + 
= “Now that there is in lightning a sulphorous vapour, is 
manifest from the sulphorous smell which attends it, especially 
when hurt is done; and even when no hurt is done, from 
the lighting itself, more or léss discernable. And a sultry 
né in the air is commonly a fore-runner of lightning soon 

“And that there is also a nitrous vapour with it, we may 
reasonably judge, because we do not know of any body so 
liable to a suddain and violent explosion. 

“Now these materials being admitted, it remains to be 
considered how ge: À may be kindled in order to such ex- 
plosion. As to which, I have been told from chymi 
(though I have not seen it tried) that a mixture of sulphur, 
filings of steel, with the admission of a little water, will not 
only cause a great effervescence, but will of itself break forth 
into an actual fire, 

“So there wants only some chalybeat or vitriolick vapour 
(or somewhat equivalent) to produce the whole effect Un 

ing no want of aqueous matter in the clouds). 

And there is no doubt but that amongst the various 
(tuvia from the earth, there may be copious supplies of 
matter for such mixtures.” | 


That Safe Iluminant,—A gas explosion took place last 
week in the First United Presb 
lich the force of the explosion two of the three. windows 
ighting. the session house were blown bodily out, the 
as framework being also twisted out of shape. The 
church officer had entered the session house with a lighted 
fee, with a view of finding a suspected. leak, and he 


of time between seeing the flash of lightning and 
hearing the noise of the thunder. 


ELECTRIC LIGHTING AT THE GENERAL 
POST OFFICE. 


_ THrovuGH the courtesy of Mr. Preece we have recently had the 


+ ap rond of inspecting the electric lighting of the General 
ost Office East, z.¢., St. Martin’s-le-Grand, an edifice full of 


interest and industry, combined with great regularity. From 


this building mails are received and despatched to all 

of the world in the most systematic order without the 

apparent confusion. Indeed, when we consider the fact that 
e normal number of postal missives of all kinds which pass 

through the office daily in 24 hours, reach 3,300,000, and 

that a staff including Overseers, Sorters, Mail Officers, Lobby 


Officers, Mail Messengers, Postmen, Porters, Auxiliaries on 


alternative evenings, Cleansing Staff, Messengers, and 
Doorkeepers, number 3,145, nothing but high praise is-due 
to the able Controller, Mr. R.C. Tombs, Assistant Controller, 
Mr. J. C. Badcock, and their worthy Officers for their in- 
a energy in executing the arduous duties of H.M. 
Post Office to eg the wants of all classes of mankind. — 

Our readers will doubtless be interested if we place before 
them some interesting particulars relating to electric lighting 
which has been so skillfully directed by Mr. W. H. Preece 
and his able assistant, Mr. I. Probert, the electric light 
| | 


he approximate dimensions of the main building are 


370 feet by 124 feet. : 


Area of basement ... 5,300 yards. 
pes floor... 4,300 ,, 
rst floor ... 2,500 ,, 
» Second floor... 3,000 —,, 


The height of the building from the street level is 50 feet, 


and the basement.is 12 feet high. The mail-cart yards 


at the the north and south ends and along the east side of 
the edifice occupy a total area of 3,600 

. Something like 2,600 gas burners were, prior to the intro- 
duction of the electric light, in daily use within the building. 
The depressing effects of the gas, supplemented by. the 
carbonic acid exhalations from the numerous officers engaged, 
often. produced much sickness and langour. These gas 
lights will be replaced by about 1,800 incandescent lamps, 
and 60 Brockie-Pell, 10 ampére, 32 hour arc lamps, exclusive 
of 16 similar arc lamps outside the building. From the 


nature of the sorting duties, arrangement of tables, and 
peculiarity of the building, to satisfy the conditions of 


efficient yet economical lighting, and, so far as practicable, 
to guard against dangerous heating, tampering, or total 
extinction of light, considerable thought and care has been 
expended upon this. installation. It will be evident to our 
readers that when hundreds of letters inscribed with mani- 
fold variations of style, have to be sorted in a short time, there 
must be no petmanent nor intermittent shadow, nor any 


dazzling effect on the work from any source whatever. The 


sorting tables and boxes are in rows, with aisles 
between, and also along the walls, and their height varies from 
5 feet to 6 feet 6 inches. Hencé to obliterate ow, the are 
lamps have been hung 14 feet from the ground, and so placed 
that at anangle of 45°, the rays of light from each intersect well 
above the tables and thereby diffuse an even light over all parts 
of the room. Where rows of sorting tables occupy the open 
space between the walls, and are lighted with incandescent 
lamps, the plan of illuminating the tables is to place the 
lamps zigzag at such a height over the table that the sorting 
officer does not get the a of the light in his eyes, and to 
distribute the light on both sides of a central frame, which 
divides the one side of the table from the other, as the clerks 


sit or stand face to face. These lamps are fed from ceiling © 


roses through flexible cords, but to prevent swinging from 
currents of air, to give rigidity, and to enable each officer to 
turn his lamps on or off at will, the re paca is clamped 
by a clip to a neat.and stout metal securely mou 
upon tbe top of the central frame of the tables. 

Before setting out the ‘circuit arrangements we may state 
that everything is in sight, and all the fuses out of reach to 
unauthorised persons, but easily got at with a light ladder by 
the electric light attendants. ie | 

The size of the engine room is 64 feet .x:26 feet, and of 


the -boiler house 74 feet x 40 feet. are 


immediately below the yard, at the north end of . the builds 
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ing, and the one is separated from the other by a partition 
wall in which two wide glazed doors, one at each end of the 
room, give access to: either room and permit of machinery 
being from one to the other. Every provision 
will be made to light the three G.P.O’s. east, west, 
and - north, from this centre. The boiler house 
now contains three Davy, Paxman and Company’s loco- 
motive boilers (to which three more will be added in the 
course of time). They stand side by side in the centre, and 
the power of each is equal to the full load of two Willans 
and Robinson’s 80 I.H.P. engines. A Porter-Clark water 
softening apparatus comprising water motor, mixing tank, 
water softening tank, and filter press, occupy one corner. 
Adjoining these is a large reserve water tank capable of 
holding enough water to maintain ample boiler feed for about 
five hours if four of the above engines be working at full 
load. A Worthington steam pump close by draws the 
filtered water from the reserve tank and passes it intoa 
water heater, thence to either or all boilers as required. A 
large drain pit receives the waste water from several channels 
in the boiler and engine rooms, and empties itself into a large 


sump from which it is ejected by jetometers ;into a tank at a © 


suitable elevation above the street drain into which the water 
ultimately flows. This unavoidable circumstance arises from 
the boiler floor being 4 feet below the main sewer. In front 
of the boilers are coal bunkers, and at the extreme north end 
of -the house is a skylight. which can be quickly raised to 

rmit of even a boiler being got into or out of the building. 
The smoke from the furnaces descends through cast iron down- 
takes into a flue 119” x 5’9" x 3’ 6", and ascends through a 
shaft 113’ x 5’6” x 3’6". A 9-inch- cast iron exhaust pipe 
runs through part of the flue to the shaft and there joins an 
earthenware pipe, of the same diameter, which extends the 
exhaust to the top of the shaft. When the extra boilers 


arrive, a second water heater and ony, we exhaust pipe © 


will be provided. All the steam pipes (Willans and Sankey’s 
screw socket patent), feed water service, and feed pump are 
being duplicated, and provision is being made to shut off 
either boiler or engine as desired. 

In the engine room four Willans G G (80 1.H.P:) engines, 
coupled direct to Elwell-Parker 110 volt compound-wound 
dynamo machines of 48 unit capacity, are at work. Two of 

illans’ L.I. 200 I.H.P. type engines, and Parker’s 130 kilos 
capacity a will probably be added this year. All the 
engines will be in line, with about 3 feet space between each set. 
An exhaust pipe and drain channel traverses the length of 
the room on the engine side, and a brick culvert runs 
parallel with it at the dynamo end of the bed-plates. Caulked 
wrought iron hooks are fitted into the brickwork of the cul- 
vert on each side, at suitable distances apart, and carry 
ee earthenware rings through which 61/12’s cable of 

ilvertown and Henley’s manufacture pass from each dynamo 
to the large distributing switchboard at the south extremity 
of the room. From this board cables radiate to the several 
floors of the building, and to the G.P.0. West, on the 
opposite side of Aldersgate Street, and will when the G.P.O. 

orth is finished, communicate with it also. Twelve 
8-way switches are arranged in two rows of six, one above 
the other. The top switches are positive, and those below, 
negative. Their form is a central base plate with eight 
clips fixed at an equal distance from one another, and at right 
angles to the base plate. Surrounding the base plate are 
eight independent metal segments each of which carries a 
lever, consisting of a metal bar at right angles to a handle. 
This works on a fulcrum, from the pillar of which a clip 
projects immediately in front of a correspondirig clip upon 
the base plate. All are mounted upon a specially prepared 
and enamelled slate base, through which the metal pillars 
pass, and which are secured at the back by faced-up nuts of 
ample area. On these, massive thimbles with 61 12’s cables 
“ sweated ” therein, are made to lie perfectly flat on the large 
nuts, and the whole bolted up tightly between washers. Each 
base ag communicates with its respective dynamo cable, 
and the encircling segments with their relative floors of the 
building, and with the G.P.0. West. Clearly engraved 
bone tablets indicate the destination of each cable from the 
segments, and a bold figure on the centre plate marks the 
number of the dynamo. The slate bases are let into wood 
frames, and the six pairs are visible through glass doors. 
Above each pair of 8-way switches is a 600 ampère- 
meter on a separate slate , held in a separate frame, 


- chambers. The complete switch and fuse c 


and inclosed by a glass door. From the back of the 
distributing board to a wall behind is 4’ 6" The 
incoming cables turn from the wall under a platform 
raised 18 inches above the floor-level, and then ‘rise 
to their À a 2 segments on the switches. Massive copper 
bars, well taped ard shellaced, connect similar segments 
representing floors, and divide the six pairs of switches into 
two distinct circuits, called 1 and 2, in such a manner that 
dynamos, 1, 3, or 5, can be, singly or collectively, made to 
feed circuit No. 1, while dynamo 2, 4, or 6, can, in like 
manner, be put on circuit No. 2. For parallel working each 
machine is now. being furnished with the necessary apppli- 
ances to ensure safe and reliable work. Before leaving the 
engine room we may add that the officer in charge will be 
enabled to see at a glance the potential at the dynamo 
terminals, the potential on each lamp circuit, the current 
each dynamo is giving, and the speed of the engine. An 
engine-fitter’s shop, equipped -with tools, is located there; : 
standard testing instruments, and other necessary appliances 
for calibrating ammeters and voltmeters, or whatever the 
department desires, also an arc lamp rack for adjustiug and 
examining arc lamps will shortly be in use. per 
_ The installation consists of two distinct circuits, and the 
lamps in all parts of the building are alternated on these two 
circuits. On each floor, and about the middle of its length, 
is a distributing board, which separately communicates with 
the main engine room switchboard just described. By this 
means the fall of potential for the whole length of the build: 
ing is halved, and more equally obtained. L 
The floors are divided into sections ; for example, there are 
two sections in the basement, five sections on the ground 
floor, two sections on the first floor, and four sections on the 
second floor ; but as each of these sections comprises two 
circuits, the actual number on each floor is doubled. Each 
half section is under the control of a single pole switch, and 
it also has in circuit an “ Interchangeable Dynamo Switch.” - 
The function of the latter is to transfer the whole or part of 
the energy from No. 1 to No. 2 circuit, or vice versd, should - 
there be any need for relieving either circuit, or for supply- 
ing all or any of the sections from one of the two dynamo 
circuits. 
Two ammeters above these switches show the current in 
each circuit on the particular floor. By aid of the main am- 
meters in the engine room the attendant can see the current 
produced by either dynamo, and by the circuit ammeters on 
the respective floors he has an indication of the curtent 
voing to each of the two circuits. Underneath the switches 
is a cupboard containing the fireproof positive and negative 
fuse chambers, which are mounted upon a slate base. These 
are:really independent cupboards, divided into as many com- 
partments as there are half sections on the floor lighted, and 
each group is enclosed by a door with a glass front. . They 
consist of wood frames fastened to the slate base and are 
lined with slate. The bottom piece of slate which divides 
the compartment is made to slope from the glass front to the 
slate back to prevent any hot particles of a fuse rolling 
against the glass and breaking it. The group of positive fuse 
chambers are separated from their negative 
amber cupboards 
are fitted into a wood structure, and each are under lock 
key. A space of about 2 feet deep and of the same height 
and width as the distributing board, locked, and lighted by 
electricity, allows the connections to be easily inspected by — 
the electric light officers, and alterations made if necessary. 
The main and submain cable casings are fixed on the walls 
and other appropriate supports against the ceiling, and the 
lamp leads are teed’ off alternately throughout the various 
rooms. Both the branch fuses and the single lamp fuses 12 
fireproof boxes are fitted upon their respective casings as close 
to the main cables as possible, and, as before stated, while 
being in sight are out of reach to unauthorised persons. 
this way the entire installation is being carried out—every- 
thing visible, safe, and sound. The ground and first floors 
and part of the basement are already lighted by electricity, 
and the remainder is in an advanced stage of completion. 
Edison-Swan 105-volt glow: lamps are employed . 
Edison key socket holders, and a goodly number of “ Uyce . 
switches, as manufactured by the General Electric Company, 
are also in use where key sockets cannot be adopted. | 
- The Brockie-Pell arc lamps have given great satisfaction, 
It seems as though the inventors have produced the acme of 
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rfection, for they burn hour after hour, two in series, with 
marvellous steadiness. : During the Christmas week a few 
ran 88 hours continuously without re-trimming or any 
attention whatever, while the remainder worked until only 
about an inch of .carbon projecting from their holders 
remained unconsumed. In the external resistauce Mr. 
Brockie has introduced an electro-magnetic device, which, by 
setting up a counter E.M.F. on striking the arcs, causes the 
lamps to settle down into absolute steadiness in about five 
seconds, thus effectually doing away with that often objection- 
able “pumping” when lamps are run in series. The arc 
lamps are hung at one predetermined height with bare copper 
strand conductors, from insulators on an iron frame secured 
to the ceiling. This dispenses with the unsightly “ festoon- 
ing,” or heavy balance weights. With a light pair of port- 
ab tressles the lamps are easily trimmed, or exchanged when 
necessary. The outside lamps are supported by strong 
wrought iron brackets designed and manufactured by Messrs. 
Lea, Sons & Co., of Shrewsbury. | = 

All the main switches and distributing boards were 
designed by members of Mr. Preece’s staff and made to their 
drawings, ample and suitable metal being used to bring the 
conductivity well within the required current density. The 
main engine-house switchboard, and two smaller . boards, 
were manufactured by the General Electric Company, and 
the large distributing boards on the ground, first and second 
floors were made by the Acme Electric Works Company. - 

The size of the cables and wire have been calculated on 
two per cent. fall of E.M.F. from. the terminals of the 
dynamos at 110 volts. . | 

As to the benefit already derived from the electric light in 
the General Post Office, we cannot do better than give a 
verbatim extract from the Controller’s report, for the year 
ended 1890. It is as follows :— 

“T must not omit to mention that the electric light, only 
recently installed, was used on the first and second [this 
should be ground and first] floors, with excellent results, the 
atmospheres in the sorting offices having been much purer 
than on previous occasions, and the large force massed in the 
several offices were enabled to work in far greater comfort 
than heretofore. | 
_ “The superintending officers and men’ were alike loud in 
its praises. The men certainly performed their duty far 
better. this year than they have ever done before, and the 
superintending officers attribute that to the fact of ‘the im- 
proved’ atmosphere. There was an absence of that languor 
and weariness which has been so perceptible at the close of the 
duty in previous years. I certainly think that the duty was 
completed an hour earlier than it would have been if the men 
had been-compelled to work again in a poisoned air, and the 
men worked quicker throughout. During the night [Christ- 
mas Eve] double rates of pay prevailed, and I think the new 
voor be credited with having effected a saving of £400 

“ The benefit of the electric light was especially felt on the 
outside platforms and in the yards at the General Post Office, 


where the mail vans are loaded and unloaded. The brilliant 


light shed by the large arc lamps admitted of the labelling of 
the bags being easily read. it also materially poe ae 
"2 of marshalling vans and in preventing congestion of 
rafic. As a consequence, the mails were placed in and taken 
out of the vans—even at the busiest times—with less confu- 


sion and with greater celerity than on any former occasion.” - 


This report speaks volumes of good ch d 

| good cheer, and we certainl 
pere Mr. R. C. Tombs deserves the highest plat ro 
or his foresight in seeking a purer and better luminant than 
= for his men, which has in so short a period proved not 
Ju invigorating but decidedly economical; Only those who 
0 actually witnessed the enormous pressure put upon the 
-Ostal staff at Christmas time can form any idea of what the 


strain on the men is like. The climax is reached on the 


24th, when all hands are brought on duty at 2 p.m. and work 


_ Straight on without cessation until 7 or 8 a.m. on the 25th. 


uring the Christmas week no less than 3,216 bags contain- 
à = 198,000 letters were despatched to the Continent. The 
a number of Foreign and Colonial letters, social greet- 

85, &c., &e., is something astounding. ‘On perusing the 


Gontroller's report, we noticed that one mail carried by the > 


and 0, Company’s steamer Massilia, took 622 mail 


Wetuning about 210,000 letters, &c., to Australia. 


€ further observed an interesting -instance -of 350,000 


locomotive of a train w 


in one instrument. 
31st. 


circulars being transmitted to the Colonies from Dr. 
Barnardo and 660,000 for inland circulation in the 
United Kingdom.’ Another batch of 74,000 circulars. was 
forwarded to the Colonies by the Condy’s Fluid Company. 
Add to these figures the stupendous qe | of missives to 
India, China, the United States, Caniads, in short, to all parts 
of the globe, and then some idea of the excellent work done 
at Christmas time at our General Post-Office can. be formed. 
Mr. Tombs states that “the transmission of mails for 
British Colombia has been’ greatly accelerated since the 
extension of the Canadian Pacific Railway to Vancouver in 
June, 1886. The journey of 6,000 miles by sea and inland 
is accomplished at the rate of 480 miles per day, so that the 
Christmas cards posted in London on the 6th December 
would be at their destination four or five days before the 
Christmas festival.” | 
= Though we have done our best to give our readers a 
glimpse into St. Martin’s-le-Grand, we are convinced that our 
effort falls far short of the deserving notice it is entitled to 
receive. However, our attempt will help to show the 
care and forethought which had to be given in planning the 
electric lighting of a National Institution so full of valuables, 
combustible matter, and responsibility, for it is manifest that 
every practicable precaution. | os putting the rooms 
in y ess must be taken. We venture to assert that 
when the installation is complete, there will ‘be 


four chances to one against a total collapse er 

full load. | 
| 
NEW PATENTS—1890. 

20,896. “Improvements in apparatus for regulating electric. cur- 
rents or potentiel” Gay and R. Hammonp. Dated 

20,898. -“‘Improvements in dynamo-electric machines.” H. H. 
Lxicu. (Communicated by E. L. Desroziers, France.) Dated 


December 22nd. 
20,927. “Improved insulated circular cut-out box for electric 
lighting.” H. G. Lustur. December 23rd. 


20,986. “Improvements in apparatus for- electrically welding and 
. H. Laxx. (Communi by . 


. 20,992. “Improvements in electric bells.” G.H.Jonus. Dated 
December 23rd. | | | 
21,017. “ 
JucKER. Dated December 24th. , 
21,026. “Improvements in electrical attachments for railway 
switches or points, ee for ringing an audible on the 
ich is approaching a switch which has been 
misplaced.” A.W. BERNE and C. A. Fish. Dated December 24th. 
(Complete) - 
21,031. “Improvements in the production of lead plates or elec- 
trodes for SL batteries and the connections, straps or lugs to the 
same.” P.J. Davies. Dated December 24th. 
21,032. “ rovements in covering and protecting electric wires 
and other conductors.” W. W. Horn. (Communicated by W. E. 
Oehrle, United States.) Dated December 24th. 
21,043 “ nen in telegraphic ap us.” §.van BuREN 
Essicx. Dated December 24th. (Complete. ‘. 
21,116. “Improvements in electric atc lamps.” A. Gay and R 
Hammonr. Dated December 27th. 3 | | 
21,142. “Improvements in miners’ safety lamps, and in the method 
of lighting the wick thereof by an electric current.” O. Y. Ruopss. 
Dated December 29th. (Complete.) WS 
- 21,143. “Improvements in electric batteries for lighting miners’ 
safety lamps.” ©. Y. Raopes. Dated December 29th. (Complete.) 
- 21,147. “Improvements in or relating to the insulation of elec- 
trical conductors.” A.J. Bovurr. (Communicated by J. B. F. Frédu- 
reau, of France.) Dated December 29th. af. 
21,183. “Electric protective and si systems an 
B. J. B. Muxs. (Communicated by C. E. Ongley, Uni 
Dated December 30th. ( Complete.) | 
21,237. “Improvements in methods of an a for. eléc- 
trically soldering and cementing cans.” M. W. Dewey. Dated. 
21,254 “ force and current of electricity 
” Mornis Brorners, Dated Decem 
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| ale 20,936. “Improvements in electrical signalling apparatus, 
sw especially designed for signalling at sea.” A.B. Wyoxorr. Dated | 
‘ December 23rd. (Complete.) | sf | 
shor 20,940. “Improvements in electrical indicating apparatus for | 
ent 5 range or location-finding instruments.” W. H. Beck. eee | 
tches by the American Range Finder Company, United States.) Dated | 
ative December 23rd..- 7 | 
ps H. Lemp, United States.) Dated December 23rd. (Complete. 
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40. ‘“ Improvements in electricity meters.” G. HooxkHam. Dated 
January 1st. | 
49. “Element and process for ucing constant e c 
W. Wensxy. Dated J er omplete.) | 
83. .“ Improvements in or relating to electric guest calls or the 
like” W. P. Taompson. (Communicated by A. Striemer, United 
States.) Dated January 2nd. (Complete.) 


by rovements in suspension insulators for electrical con- 
ductors and electrical apparatus.” ‘W.C.Jounson and $. E. PHILLIPS. 
Dated January 2nd. 

105. “ Improvements in lightning arresters for electric conduc- 
tors.” F. Dated January 2nd. | 
128. “ An improved means of and apparatus for ting auto- 
matically the flow of electric currents.” J. Sa Dated 


January 3rd. 
176. “ a in electric dynamos and motors.” W. T. 
GARNETT ted January 5th. | 


230. “Improved mechanism for actuating clocks by electricity.” 
F. Scuwartz. Dated January 6th. 
$89. “Improvements in electricity meters.” F.Txacuz. Dated 
January 8th. 
394. 


in electric measuring instruments.” W. T. 
GooLDEN an 


S. Eversuep. Dated January 8th. 


439. “ vements in torpedoes propelled and steered elec- 
tricity.” B. TB. Muxs. (Communicated by W. 8. Sims, United 
States.) Dated January 9th. . 
476. “The absolute silence of telephone, telegraph, and other 
wires, whether attached to chimneys, buil dings, iron standards on 
roofs, or wooden poles placed in any position.” A. E. D. WALTERS. 
Dated January 10th. ‘ 

476. “Wire coupling for electrical conductors.” W. E. Banta. 
Dated January 10th. (Date applied for under Patents Act, 1883, 
Sec. 103, 11th June, 1890, being of application in United States.) 
(Complete.) | 

508. “An improved underground electric conduit.” W. H. 
Muxxé. (Communicated by H. Young, United States.) Dated 
January 10th. 

_ 536. “Improvements in dynamo-electric generators and motors.” 
ATKINSON and L. B. ATKINSON. Dated 10th. (Com- 
ele. 

580. “Improvements in and relating to phonographs.” F. Mrr- 
CHELL. Dated January 12th. 

584. “An improved construction of alternate eurrent dynamo- 
electric motors.” M. Hautin and M.LEBLANC. Dated January 12th. 


_-§87. “Improvements in or connected with incandescent electric 
lamps.” F.H. P. Bertyn. Dated January 12th. 


608. “Improvements in construction of channels for the use of 
electric conductors in streets.” T. PARKER. Dated January 13th. 


616. “An improved carbon stick ——— for arc lamps.” H. J. 
ALLISON. (Communicated by B. B. Ward, United States.) Dated 
January 13th. (Complete.) 

617. “Improvements in the construction of electric arc lamps, and 
appliances used therefor.” H.J. ALISON. (Communicated by B. B. 

ard, United States.) Dated January 13th. (Complete.) 

_ 641. “Improvements in electric clocks.” E.G. HAmMMER: Dated 
January 13th: . (Complete) | 


647. ‘“ Improvements in electrical measuring instruments.” H. H. 
Lake. (Communicated by E. Weston, United: 
ary 13th. (Complete.) 


_ 649. “Improvements in and relating to electric elevators or lifts.” 
H. H. Lake. (Communicated by R. Eickemeyer, United States.) 
Dated January 13th. (Complete.) 


667. “Improvements in electrodes for voltaic accumulators.” 
W. P. THompson. (Communicated by the Hess Electric Storage 
Battery Company, United States.) Dated January 13th. (Complete.) 

668. “ Improvements in or a aining to voltaic accumulators.” 
W. P. Tompson. ary by the Hess ic Storage 
Battery Company, United States.) Dated January 13th. (Complete) 


669. “Improvements in electrical cut-outs or safety fuses.” J. 
Poutvs. Dated January 13th. (Complete.) ” 


743. “ vements in the application of electricity for minin 
purposes.” W. O. Rooper. Dated January 15th. ad 
' __ 884. “Improved apparatus for the production of electricity.” 
Werrs. Dated January 17th. 


_ 887. “Improvements in or relating to the electro chemical extrac- 
od of gold, = and other precious metals from their ores.” Tux 
CTRICAL INVENTIONS Company, Lp., and A. ANDREOLI. Dated 
January 17th. (Complete.) ju 
899. “Improvement in electric cells or batteries” H.T. Ea 
and R. P. Mirsurn. Dated January 17th. 


908. _“ Improvements in insulators for electric wires.” F. A. Ross 
Dated January 17th. (Complete.) 


910. “Electro-magnetic mechanism for controlling the transmis- 
sion of power.” A.M. CLARK. (Communicated b W. Kilbourn 
United States. Dated January d 


States.) Dated Janu- 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1890. 


2,963. “ provements in the ents for and mode of 
working electric and other railways, in such a way that all may be 
introduced collectively or singly as auxiliaries to existing rai ” 
R. C. Sayer. Dated February 25th. 1s.6d. Inthe case of rail 
worked entirely by electricity it is intended the whole of 
passenger vehicles, or only one as required, shall be provided with s 
powerful dynamo for propelling them, and when not so used the 
wheels when in motion shall actuate it and supply a secondary 
battery, so that when the train has to be stopped the tee necessary 
for thus working the d os assists the breaks. e vehicles are 
provided with both slipper and wheel block breaks, in such a 
that a comparatively weak current puts them in work to go on and be 
taken off instantaneously, but lin each case the whole weight of the 
train, and also its velocity are used to apply the breaks. They are 
also arranged for the motors to be and the breaks put on by 
the same and one motion only, but when desired the motors may be 
pe ped without putting on the breaks, and the breaks put on allen 


5,645 “Improvements in electric railway apparatus.” J. B, Opmzz, 
Dated April 14th. 8d. Has for its objects, first, to im the 
construction of the conduit, within which will be p the con- 
ductors for current, and within which will travel the contact brushes 
or wheels that serve to deliver current from the conductors to motors 
upon the cars. A further object is to improve the construction of am 
that carries the contact es or wheels, and the means for sustaining 
and operating said arm from the car. A still further object is t 

e improved means whereby the movement communicated from 
to permit the easy starting and stoppin e car without necessarily 
diminishing the s of the motor. ‘Also consists in a novel 
ment and connection of the conductors, and means for con 
passage of current therethrough. 13 claims. s ‘ 

4,670. “Electrical heating devices for forging and analogous 
machines.” ©. Imray. (Communicated from by J. J. 
pre À Dated 8d. Has for = object 
more efficient and rapidly opera means for applying the eleetrie 
current at the tone and place. | 


5,219. “Imp: 


rovements in electric arc lamps.” F. V. 


ANDERSEN, 
Dated April 3rd. 8d. Consists in conveying the current to the carbons 


through the bearings of the pulley and through the supporting cords, 
ctin i 


y 

substitute for the ordinaty dash an electro-magnetic arrangement 
disc geared to the supporting drum and rotating 
between the poles of an eleetro-magnet, and in guiding the lower 
carbon holder by means of a wheel attached to its upper a al 
and sliding loosely within the lining tube of the shunt solenoid, 

of a wheel attached to an extension of the lamp, and bearing on the 
outside of the said carbon holder. 6 claims. 


6,120. “Improvements in and relating to systems of electrical 
distribution.” C.J. Kuytner. Dated April 22nd. 8d. Has es 
for its object to insure safety against accidents which arise throu 
the use of high-tension currents of electricity in electric lighting ai 
kindred electric systems. 16 claims. 
3,544. “Improvements in and relating to electric telography” 
F. J. Parren. Dated March 5th. 2s. Consists in a system in whit 
progressive circuit closers are maintained in synchronism by ¢lectrie 
motors having independent field magnet and armature ciicuite, one 
of which circuits in each motor is controlled by a line curfént changed 


periodically by reversal, or interruption, or otherwise, at periods 


corresponding to some part of the armature revolution, and the other 

circuit is excited by a current which produces in that circuit s 

suitable polarity either constant or en À 
1 to LJ J 


winding and connections, that they may be made to go at the same 


pece as this controlling motor or any fracton of its , as required; 
hus, the controlling motor may be run very fast and all the others 
very slow, but all the driven machines alike in and in unison 


with each other. Embodies also a novel method of signalling ove 
the same line wire and a system of circuits and connections ce 
ratus such, that the synchronism remains uninterrupted, notwit 
standing the frequent and repeated interruptions of the signalling 
current incident to numerous simultaneous transmissions over the 
same wire. 


5,335. “ Improvements in machines for insulating 
ductors.” H. H. Laxe. (Communicated from abroad by ©. 


T, 
Stetson, of America.) Dated April 8th. 8d. Consists of an im — 
+ P insulating 


proved machine for covering wire with a woven coating of 
material. 7 claims. 

5,343. “Improvements in telph systems.” H, H. Laks 
from abroad by J of America.) Dated 
April 8th. 8d. Consists mainly in the use of alternating currents in 
the main coils and in one or more coils which form part of the cat 
Also consists in a number of supports for the car 80 arranged that the 
weight of the car shall rest mainly upon one set of sup for & 
short time, and then upon another set for a short time and 80 on, the 
purpose being to — undue heating when the car travels sedis 
very rapid rate. 2 claims, ven 


ie 


ing electrical com 


| 


| ° 
| 
| 
| 
| 
| 
| apparatus. Also consists in determining the rate of change in 
| controlling line current for synchronising the motors by the revolt- 
| tions of a controlling motor, which sets the pace for the other motors 


res” 


source of light in an a 
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| NDENCE _ incandescent department at the time it was carried on und 
CORRE SPONDENCE. my eperintendenc, ar proc} familiar with the“ read 
| LL ts fla sh in g 


In reply to your invitation for correspondence upon the 
subject of obscured lamps and diffusion of light, the follow- 
ing observations may be of interest : 

‘In one room in my house I have found that 22 of 
three 8 O.P. obscured lamps gives a much more useful light 
than one 50 C.P. clear lamp. In another room a p of 
eight 5 C.P. lamps gives an illumination unattainable by the 
same C.P. in a more concentrated form. The use of lam 
of 8 and 5 C.P. increases the outlay and the cost of renewa 
as compared with lamps of higher power, but for the same 
amount of energy consumed, an effect is obtained which can- 
not be got from the larger lamps 


The effect is not pee to electric glow lamps, but may 


also be observed with incandescent gas burners and with oil 

lamps, the better qualities of which latter give a very brilliant 

flame, Remove an obscured globe from such a lamp, and the 

surroundings appear to be badly lighted. Replace the globe, 

and the surroundings, though in reality receiving less light, 
pear to be much better illuminated. 

i do not think there is any mystery in these facts. The 
matter is simply one of contrast and of diffusion. If the 
ment be very much concentrated 
and very brilliant, the a will appear, by the 
violent contrast, to be imperfectly lighted. The same, or even 
a smaller amount of light presented in a less -brilliant and 
less concentrated form, allows the eye to appreciate the illumi- 
nation of the apartment and its contents. 

With regard to diffusion, the plane and curved surfaces of 
articles in a room present themselves at all imaginable angles, 
The more the sources of light are multiplied, the better 
chance has each portion of a surface to receive some light at 
the angle best adapted for its efficient illumination. 
obscured lamp not only reduces the violence of the contrast 
ight as to materially aid in multiplying an — the 
points from which the rays of light nl. if, in addition 
to obscuring the lamps, their number be increased, and their 
power be proportionately reduced, the result will be still more 
satisfactory for the same expenditure of energy. 


H Lea. 
January 26th, 1891. 


oduce these, also comparatively large areas, if of great 


the value of diffusion, and your suggestion will be acted upon, 
To find pnetical values, I would suggest the following 


which would please wy? en aging everyone, for this is to 
ifference in light between the lighted 

and shadowed parts of the room must be ascertained. Sup- 
pose the ratio were to come out as 1 is to 10, then 0°1 or 10 
ress a well-lighted room, The colour of the light 

ag somewhat into the problem, so that some func- 
+ n must be combined with it, Iam about to give atten- 
ce to find a simple method of investi- 

uniniti 

the plan lated, went spectrum analysis in 
January 26th, 1891, 


Magnetic Influence on Incandescent Lamps Filaments. 
With reference to Mr. Hewlett’s letter which a in 
toner of the 16th inst., 1 may state that the officials of 
rush Electric Company who were connected with the 


process | 
“ clipped,” so as to lie in a horizontal position, and on passing 
the ually increasing 
wards through the action of gravity, unless supported by 


downwards, according | 

little above or below the straight line: Whilst the opera- 
tion proceeded, the shape of the filament would gradually 
alter more or less (according to conditions), spreading 
outwards in consequence of an evident repulsion from 
the magnet. The conditions favourable to the spread- 
ing or bulging of filaments under magnetic influence are :— 
a small gauge, a considerable length, a powerful mag- 
net, a short distance between the crown of the filament and 
the magnet, and a high tem This latter condition 
includes that of a strong current relatively to the mass of the 
carbon, and this point is, doubtless, an important factor in 
the effect produced. The description of carbon is also an 
important feature in this connection, the hard varieties being 
less liable to bend than the softer and more porous descrip- 
tions, I can remember some instances of certain filaments 
for lamps of high resistance and small candle-power, where the 
loops have disap entirely, and a di balloon-sha 
article was the final form. Of course the loop-shaped 
ments are more easily affected than those with the simple fi, 
but the latter alter also, under favourable conditions, and 
come flatter at the crown, and assume a. conical shape. 

It is clear from the above remarks that carbon in a heated 
condition is in a somewhat loose, pliable state, and is capable 
of being easily and permanently bent, when subjected to a 
strain, like a stick of warm sealing wax, and it does not regain 
its rigid, elastic property until at a comparatively low tem- 

ture. In fact, 1 recollect hearing that some Continental 

rty of carbon at high temperatures to shape long, 
Moi carbonised filaments into suitable forms for lamps. 
The manufacturers of the formerly much talked of Cruto 
lamp must also be familiar with thew properties for their 
filaments were flashed under magnetic influence. | 

I may add that I incidentally alluded to these phenomena 
in a foot-note of an article on “ Different Sectional Heating 
of Incandescent Lamp Filaments,” which appeared in the 
ELECTRICAL REVIEW for October 5th, 1888. 


Legh S. Powell. 
January 24th, 1891. 


Chromic Acid Battery. 


In your issue for Jan 9th, 1891, a correspondent 
the best materials for a chromic acid 
battery. I would draw his attention to a short paper on this 
subject which was read by Mr. Joseph Wilson Swan, M.A., 
before the British Association Meeting of 1889. 

The best depolarisi g solution arrived at after considerable 
experiment consisted of :— 

Nitric acid Cp. gr. 1°42) ... 1 part by weight: ‘ 
Sulphuric acid... eee eee 6 
The chromic acid is first dissolved in the water, the nitric 
acid is next added, and finally the sulphuric acid. bab 

To secure constancy of current, a small amount of nitric 
acid is absolutely necessary; but in the above mixture the 
quantity is so small that no inconvenience arises from fuming 
at any period or rate of the discharge. Pp 

It should be remarked that the mixture in question only 
applies when carbon is used as the electrode in the depo- 
larising {compartment ; if platinum is employed a larger pro- 
portion of nitric acid is required. 

| Legh 8, Powell. - 

January 24th, 1891. 


| 
| 
means of a magnet placed opposite the crown of the filament. | 
An electro-magnet, of horseshoe form, was ordinarily em- | 
ployed for this Pr and was held so that one pole was | 
above the other ; the incandescent filament at once placing | 
itself between the and inclining, either upwards or | 
| 
| 
| 
| 

Permit me to address you the following letter, to explain | 
some remarks you made in an article headed “ Candle-Power.” 

For the want of a simple standard of “brightness,” I | 
case of gas and the incandescent filament, the latter has 
à greater intensity than the former when burnt in the ordinary Si tibiae 
py Pn 18 to say, any point in the incandescent carbon | 
is brighter than any point in the gas flame. By “diffusion ” EE | 
I mean absence of sharp, dark shadows. 
b UANCY, 18 possible to obtain a simple expression fo 

| 
| 
| 
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.The Berlin Telephone Service. | 


- Again I am called upon to correct a statement made in 
your valuable periodical, of which I am a regular reader, 
concerning telegraph and telephone institutions in this 
country. In your issue of January 9th, p. 54, you say that 
the establishment of an underground network for the Berlin 
telephone service is about to be proceeded with. : Now this 
begun in 1889, has been an established fact 
for the last six months. There are 34 kilometres of pipes 
laid out, each of which holds as many as 90 lead-covered 
telephone cables, each of them containing 28 wires. More 
than 4,000 subterranean wires, representing a total length of 
1,600. kilometres, are being worked already, and every day 
witnesses new additions to the underground net. The 
example of Berlin will be followed up by similar establish- 
ments in the other 1 cities of the Empire: Particulars 
are to be found in the Llektrotechnische Zeitschrift, d. d. 
October 17th, 1890, p. 558. I make bold enough to add 
that I should be glad if this hint would be productive of the 
good that your contributors might do better to glean facts 
from a Tr instead of os over the erroneous 
promotion of Mr. Swinburne to the title of “ Professor” in 
one of your former issues. | 
F. Hennicke. 


Berlin, W., 28rd January, 1891. 


Varying Resistances of Bad Conductors. 

The following appears in a contem — 
“Mr. Branly has recently found that the k a oltz 
machine or induction coil has a remarkable effect in tem- 
porarily decreasing the resistance of certain badly-conducting 
mixtures, such as powdered or oxidised metals or pastes 
formed by immersing filings of iron, copper or other metals 
in a non-conducting fluid.” I would ask you to kindly allow 
the following cutting from a published abstract of a paper 
read by me at the Liverpool meeting of the British 
Association in 1870 to appear in the next issue of the ELEC- 
©The author, when rimenting with electric currents 
of varying degrees of tension, observed the very great resist- 
ance with a loose mass of powder of conducting matter 
opposed to the passage of electricity of moderate tension ; he 
found with a tension of fifty Daniell cells electricity did 
not through a loose mass of finely divided black lead or 
wood charcoal. When the tension was increased to two or 
three hundred cells, the particles arranged themselves by 
electrical attraction, making good electrical contact, and 
formed a bridge by which the electricity freely > 
With a tension of six or seven hundred cells the electricity 
was found to pass through a considerable interval of the 
dust met with in rooms, which consists chiefly of silica and 
alumina, with more or less organic and earthy matters. 

“Incandescent matter offers a very free passage to 
electricity ; masses of highly heated black lead powder were 
found with six cells to give an average resistance of five 
units, or about one-sixtieth of that opposed by an ordinary 
needle-telegraph coil, which may be taken at 300 units. 
These experiments went to show that an interval of dust 
separating two conductors opposes practically a decreasing 
resistance to an increasing tension, and led to the construc- 
tion of the “ Lightning-bridge,” which consists of two 
pointed conductors, enclosed in a chamber, and! approached 
to within one-eighteenth of an ineh from one“another,‘and 
surrounded with finely divided matter consisting-of carbon 
and a non-conducting substance intimately mixed in suitable 
proportions determined by electrical tests. The reason why 
a powder consisting entirely of conducting matter cannot be 
safely employed is, that although it may oppose a practically 
infinite resistance to the passage of electricity of the tension 
of ordinary working currents, when a high tension discharge 
occurs, the particles under the influence of the discharge 
generally arrange themselves so closely as to make a con- 
ducting connection between the two points of the lightning- 
bridge.” 

S. Alfred Varley. 


Mr. S. A. Varley on Mr. Crookes’s Address. 


In Mr. Varley’s article of last week, he hardly seems to 
have treated the molecular theory of gases with his usual 


amount of fairness ; but would he give me, as one interested 
in his usually extremely original writings and as a student, 
a little information on the following. 

His main argument against this theory is that, according 
to its teachings, the molecules must after a certain number 
of oscillations and impacts, lose whatever energy was before 
| by them, in friction, the gas consequently losing its 
elastic pre and therefore failing to answer to the 
known laws of gases. pee Je 

But this view pre-supposes that no heat or other form of 
energy can be transmitted to any of the molecules, and that 
no transference of energy can take place from the energised 
molecules to those which are spent. I am not aware of an 
theorist ever having stated that under these conditions 
complete isolation the gas would still retain its elastic or 


“ molecule bombarding ” properties. In fact, with complete 


isolation, would the result not logically follow, either that the 
heat of the gaseous molecules is nil, and that being isolated 
they can obtain none ; or that the molecules having a store 
of energy in heat or other form, would be unable to lose any 
of this energy owing to their position of isolation, and con- 
sequently would bombard for ever. In the first case of utter 
absence of heat, the free path of the molecules would be nil. 
When it would immediately occur that the gas would lose its 
gaseous form and become a fluid. . ; 

Mr. Varley speaks of the + pole of an induction coil. Of 
course, the secondary without special apparatus would pro- 
duce alternating currents. re 


Mitis Metal for Dynamo Magnets. 


T notice the question of mitis metal for dynamo magnets 
has lately been agitated in your columns. | 

In 1887 I made a dynamo with mitis metal magnets, 
which was noticed in your issue of June 10th or 17th of that 
year. I had a set of wrought iron magnets made as well, 


2000 3900 4000 5000 6000 7000 8000 9000 100 


exactly similar to the mitis ones, and took twe curves off the 
machine. The conditions in jeach case were the same, the 
same armature was used, ‘and ‘the readings were taken with 
Sir W. Thomson’s graded galvanometers. 

I enclose you a copy of the two curves, which may be 
interesting to those of your readers who are thinking 


We 
January 27th, 1891. 


P. Forp.—You will find descriptions of automatic electric 
railway in “The Applications of Electricity 
Railway Working,” by W. E. Langdon ; published by Mac- 
millan. For fuller information you weal have to search the 
records at the Patent Office Library, as there is no other hook 
that we are aware of which deals with the:subject. 
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Part ls. Part II ey influence among West End architects and builders; technical 
are to be on Raving such a thoroughly trust- knowledge not necessary ; or would: jen firm wen ting good 4 
worthy Text-Book at their disposal.”— ing partner.—Address No. 4,230, ELectricaL mm À Office, 22 
off the Paternoster Row, E.C. jg 
the London: CHARLES GRIFFIN & Co., Exeter Street, Strand. 
me, © A I.E.E. (23) desires re-engagement. Thoroughly experienced 
in the design, manufacture, and erection of dynamos and 
general installation work.—4232, care of ELEcrRicaL REVIEW. 4232 
| MENT required by advertiser, middle age, well 
acquainted with practical working of dynamos and incan- 
descent wiring and fitting, also ship work, good references for the 
latter. —Address, “ M,D.,” 20, Tulse Hill, Brixton, S.W. 4220 
Fee ELECTRICIAN (24), desires re-éngagement. 
Several years’ experience, thoroughly accustomed to the 
charge of pas ic lighting plants, including wiring, accumulators, 
gas, or steam engines. Highest testimonials.—Address “ D. T.,” 
77, Lord Street, Oswaldtwistle, Lancashire. 4211 
| gg gr 5 years’ experience, arc and incandescent 
lighting. Good practical man; home or abroad; fe, 
references ; small salary.—Address, ee X,” 11, Selwood P 
South Kensington. | 
[Continued on next Page.] 
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Address No. 4,209, ELECTRICAL 


cong LiMIrEeD : 


Compiled 


THE TELEGRAPHIC JOURRAL AND ELECTRICAL REVIEW SUPPLEMENT. 


(January 30,:# 


YOUNG MAN seeks situation as Assistant Electrician 2. or 


Improver at telephone, lighting or other electrical work 
Practical and theoretical training; good references.—‘ H., 
Trafalgar Villa, Berkeley Road, Bristol. 


LECTRICAL ENGINEER, 9 years’ ience, arc and 
incandescent lighting, telephones, &c., desires situation at 
home or abroad.—No. 4,197, EzscrricaAz Review office. 


4197 
OUNG MAN open 
home or. abroad. 


4194 


6 


experien 
- draughtsman; good No. 4,198, ÉLECTRICAL 
Review office. 


4198 


ence 
0. 4226, 


4526 


yr (19), passed Honours ‘Blectricity, 3 years’ e 
in the Ironmongery business ; rt situation.— 
office of this paper. 


ANTED, Partner with £1,500 capital to j 
electrical engin ess, wi ge profitable 
connection.—Apply 4,215, Ezscrricaz Review Office. 4215 


ANTED, Gentleman with capital to join an Electrical | 


VIEW O 


hat de Gower-Bell Telephones for dé royalty paid. Tenders 
to be sent to “ BENJAMIN,” Evectricat Review Office. 420, 


TANTED, second-hand Holtz machine, — size and 
simplest make.—Address No. 4,208, this office. 4208 


Bae ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the ExxzcrricaL ENGINEERING 
“Electrical Distribution,” “Machine 

Electricity,” “The Telpher System of ‘Cheap Trans- 
« Electrical Supplies.”—68, Victoria St., Westaninster. 


ONDON SHOW-ROOM. One of the finest and most central 
— in the City of London. a ae for dis- 

un À wo electrical goods or other specialities otive power if 
Moderate rent.—Address, Office ELECTRICAL 


4205 
THE COMPREHENSIVE INTERNATIONAL 

WIRE TABLE. 

W. S. BOULT, Assoc. C.E., 69, CAMES STREET, LIVERPOOL. 


51 PP n 4to, Cloth Bds., Price 6s. 6d. Kent Post 
on receipt 


Pre fe any address in U.K. 
of Postal Order eo 4163 


Li 


1880. 
THE 


Railway Engineer 


An Review of the Constrestion, Machinery and 


Administration of Railways. 
MON THIY, ONE SHILLING. 


A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


of Locomotives and | other melting Stock ; Bridges and all 
kinds of Railway ppliances. 


RARES SUBSCRIPTIONS, IN POSTAL UNION, 14s. 


(Payable in Advance, including Postage.) Specimen Copy Post Free, ls. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. | 


ROBERT G. IVEY, 20 Chatham Place, 

Klectric ent Fittings, 
Mr. J. G. LORRAIN, MI£E, 


old established 


4209 


PATERT AGENT AND CONSULTING ENGINEER, 
Norfolk House, Norfolk St., wy, 
“PATENTEE’S HANDBOOK” Post Free on Application. 


COX CO, 


PRACTICAL 


Manufacturing Electricians, 
11, FETTER LANE, : 
FLEET STREET, LONDON, Ec 
(Opposite the Record Office), 
SPECIALITY.—SMALL ELECTRIC AND OPTICAL 


WORK, EXPERIMENTAL OR TRADE. 


Induction Coils, Indicators, ag Patent 
Alar ms, and Inventions, Switch 

and Quo 
Science Stores. 


ELECTRIC WIRE CASINGS. 


Telephone 
No. 3188 


List of Sections, Prices and Discounts in all Woods free, 


and Timber Importers, Importers of School Board Flooring Blocks, Figured 
Wainscot Floorings, and Manufacturers of High-Class Mouldings in all woods, 


Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8, 


Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA. ? 
Branch Yard: 68a, Poland Street, Oxford Street, W. ser 


From yy to 50-H.P. 


For Driving 
FANS, PUMPS, | 
LAUNCHES; | 
ROCK DRILLS, : 
PRINTING PRESSES, 


GENERAL “MACHINERY. 


COMPLETE PLANT FOR THE TRANS: 
MISSION OF POWER. 


now ready. 


CUTTRISS & CO, Leeds. 


R. MCGOUNE, BUCHANAN & Co. 


CA 


on receipt of Para 


WHOLESALE MICA MERCHANTS, Specifications. 
9, Mincing Lane, London, E.C. Special Department for Chemicals used by 
Telephone No. 11,147. Telegrams, “ Boulanger.” For Electrical and all other purposes. Electricians. 8868 


ELLIOTT BROTHERS, 


101 & 102, ST. MARTIN’S LANE, LONDON, W.C; 


(ESTABLISHED 1800). 


ELECTRICAL TESTING AND 


TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, ae. 


OORTRACTORS TO H.M. GOVERNMENT. 


Highest Award Paris Exhibition 1889, 


Only “Grand Prix” to any English Blectrical 


Telegraph Address: LONDON. 


Telephone No. 3852. 


— 
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STEAM DYNAMO for ELECTROTYPING 
supplied 


Wooorie.o Works, Harnow 
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NEW PRICE LIST NOW READY. 


AMMETERS 
and 


For Engine Room use, | 
Alternating or 


Telegrams: | 
“MEGAVOLT,” 
LONDON. 


Direct Current. 
MARINE TYPE 
For Ship, 
Tram, 
Train use. 


Contractors to English & Foreign Governments, 
Railways, Central Stations,&c. 


Splendid Mechanical 
Construction. 


m insulated entirely with MICA 
Armatures and Field Coll es 


Long Beanngs. Clean andE ical Lubricati Standard Goolden Overtype Dynamo, built 
CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 


_ working with same MARGINAL FACTORS HAVE BEEN BUILT IN ALL SIZES, 
and at same LOW TEMPERATURE. Some welghing over SEVEN TONS without Engine. 


os of this t have worked at 350 volta, trans- 
| in test than 
OTORS pig power tn Mines Ce severer Last then 
Will drive machinery direct with Spur Gearing, without breaking down the armatures, 
HIGH EFFICIEN CLIES. 


L 
of Conductors. 


| 


TEAM DYNAMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS 


| ( | à: pull 
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Publications. 


SHORTLY. 


THE pe ve AN NUAL PUBLICATION OF 
J. A. BERLY’S 


UNIVERSAL ELECTRICAL DIRECTORY, 


FULLY REVISED AND THOROUGHLY RELIABLE. 
BOUND SCARLET CLOTH, GILT LETTERED. ROYAL 8vo. PRICE 6s., POST FREE. 


Contains a larger amount of Commercial Trade matter than any other Electrical Directory, 
DIVIDED INTO SECTIONS :—BRITISH, Red Edges. AMERICAN, Blue Edges. CONTINENTAL, Yellow Edges. | 


THE LEADINC ELECTRICAL TRADES DIRECTORY. 


And the OLDEST ELECTRICAL DIRECTORY in the WORLD. 


Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Makers of High Speed and other Baines 
Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and Cable Manufacturers, Whole. 
sale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the Electrical Trades. 


NO OFFICE IS COMPLETE WITHOUT A COPY. 


@@ Our books give an imcrease of orders for the 1891 issue of 18 per cent. more than the 
whole amount we received.for the 1890 edition, up to June 30th, 1890. 


In other words, for every £100 of orders received for the 1890 Book up to June 30th, 1890, we have BLS 
for the 1891 Edition. 


6 Our Subscription Orders for Copies of the 1891 isue are mow 30 per cent. | 


more than the whole of the orders we received for the 1890 Book up to June 30th, 1890, writh six months 
yet for Subscription Orders to come in. 


Special features: Simple in its arrangement, Copious in its details, and as correct as it is possible for a on 
Directory to be. 


Can be obtained through any Bookseller, or from WM. DAWSON & SONS, 148- ÿ ios Thames Street, London, EC. 


JOURNAL of the INSTITUTION of ELECTRICAL ENGINEERS. 


Edited by F. H. WEBB, Secretary. 
PART 90, ere | 
Containing the following Paper “ Notes on the Chemistry of Second- a | 
ary Cells,” by Professor W. E. Ayrton, F.R.S., Vice-President ; 4 
C. G. Lamb, B. Sc., and E. W. Smith, Associates ; with full 


Report of the important Discussion thereon, and on the Papér by 
the same Authors on the “ Working-Eficiency of Secondary Cells,” — ESTABLIS HED 1889. 
read at the Edinburgh Meeting of the Institution in July last, | 

Also Abstracts of Articles from Foreign Technical Journals, and + 


Classified List of Articles on Electricity and Magnetism appearing | 
in those Journals during the months of June, July, August, Septem- Published Sreny Morning. 


ber and October. 1890.—Price 2s. 6d. 


_Lonpox: E. & F. N. SPON, 125, Strand, W.C. 4227 PRICE ONE PENNY. | 


— 


NEW BOOKS. | 
ie AN INDEPENDENT FINANCIAL NE\YSPAPER. 
PERRY, ME, DS | DEVOTED TO THE INTERESTS OF SHARE- 


SPINNING TOPS. ae HOLDERS AND INVESTORS. 


The Operatives’ Lecture at the British Association meeting at 
Leeds, September, 1890. - 


IT CONTAINS : 


| FULL CRITICISMS ON NEW COMPANIES, 
Cloth, 2s. 6d, Post Free. With Numerous Diagrams. | LATEST PRICES OF QUOTED AND UNQUOTED 4 


CURITING, 
By C. V. BOYS, A.R.8.M., F.R.S. | 


OAP BUBBLE MINING, INSURANCE, PRODUCE & SPORTING NOTES, | 
SOAP BUBBLES AND THE FORCES WHICH MOULD THEM. | parry EXTRACTS FROM THE REGISTER OF BILLS OF 
A Course of three Lectures delivered at the London Institution <7: e 


in December, 1889, and January, 1890, before a | SALE AND DEEDS OF ARRANGEMENT, 
juvenile audience. SHIPPING INFORMATION. 


vioth 6s. 6d., Post Free. By WILFRID S. BOULT, A.M.I.C.E. 


COMPREHENSIVE INTERNATIONAL WIRE TABLE. 


Full Particulars of 469 Conductors (4 (4 guages), Single Wires, and 
Cables, in English, American Continental Units. ‘ 


Scale of Caren for Advertisements can be had 0 on 
application. 


AT ALL NEWSAGENTS AND BOOKSTALLS. 


H. ALABASTER, GATEHOUSE & CO. nn 


22, Paternoster Row, London, E.C. Offices: 20, BUCKLERSBURY, LONDON, EC. 


| 
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IMPORTANT NOTICE. 


TELEPHIONES. 


EXPIRY OF BELL’S PATENT, DECEMBER 9th, 1890, 


The “UNIVERSAL” TELEPHONES afterthe above date WILL EMBODY ADDITIONAL IMPROVEMENTS 


THEY ARE SOLD OUTRIGHT! NO RENTAL! NO ROYALTY! 


Suitable for Long or Short Distances, Outdoor or Indoor. 
LINES ERECTED AND MAINTAINED IN ANY PART OF THE KINGDOM. ESTIMATES FREE. UPWARDS of 6,000 in DAILY ‘USE, 


N.B.—Catalogues containing upwards of 300 Illustrations will be ready shortly. 


THE UNIVERSAL TELEPHONE Co., i, Queen Victoria Street, London, EC. 


PRICE, TALBOT & CO. Ltd. 


26 LUDGATE HILL, LONDON, E.C., 


ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS 
TO HER MAJESTYS OFFICE OF WORKS. 
Sole ES Manufacturers of McClellan’s Patent Continuous Action Bells and Relays. 


CATALOGUES AND ESTIMATES FREE. 3681 
MOTORS, 1 DYNAMOS, AMPEREME:. RS, YOLTMETERS, and all APPARATUS connected with ELECTRIC LIGHTING SUPPLIED ON SHORTEST ROTICE, | 


Dublications. 


_ Crown 8vo, 10s. 6d., Post Free. New Edition with 307 Illustrations. By W. SLINGO, Principal of the Telegraphists’ School of Science, 


and A. BROOKER, Instructor on Electrical Engineering at the Telegraphists’ School of Science, G.P.0., London. 


ELECTRICAL ENGINEERING FOR ELECTRIC LIGHT 
ARTISANS AND STUDENTS. 


Contents :—1. Current—Potential—Conductors—Insulators. 11. Practical Units—Ohm’s Law—Fundamental Units. 111. Primary 
Batteries. 1v. Measurement of Current Strength. v. Measurement of Resistance. vi. Measurement of Electromotive Furce. 
vit. Electro-Magnets—Elèctro-Maynetic Induction. virr.. Dynamo-Electric Machines (Alternate Current). 1x. Dynamo-Electric 
Machines (Direct Current). x. Direct Current Dynamos (continued). xt. Direct Current Dynamos (Open Coil). xt. Motors and 
their Applications. x11. Transformers. xiv. Secondary Batteries. xv. Arc Lamps. xvi. Incandescent Lamps—PLotometry. 
xvit. Installation Equipment, Fittings, &c. 


Cloth, 4s. 6d., Post Free. 55 Illustrations. By JAMES SWINBURNE. 


PRACTICAL ELECTRICAL MEASUREMENT. 


“ Altogether the book is an excellent one, the few points that have been objected to in this notice being almost the only ones that 
out of a large mass of matter have struck us as perhaps open to criticism.” —Electrician, February 15th, 1889. 

“ The author comes to his task, however, so well i en by p ractical experience, that there appears to be a basis for his very pro- 
nounced confidence. His selection and treatment of the subject Bernsen is decidedly og and a large amount of stereotyped matter, 


which is usually deemed indispensable to works on clestrienl subjects, is conspicuous by its absence.”—The Electrical Engineer (New 
York), February, 1889. 


‘ Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, isa vatuable addition to the 
literature of a subject which is interesting to all engaged in practical electrical work.” —Electrical World, New York, January 12th, 1889. 
* It does not need commending; we have only to give the author’s name and that of the publishers.” — Electrical Plant, January, 1889, 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. By F. B. BADT. 


INCANDESCENT WIRING HANDBOOK. 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 
Elevators; Wire Gauges; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


Cloth 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. 


DYNAMO TENDERS’ HANDBOOK. 


Elementary Data; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos; Lamps ; Instruments ; Circuits or Leads; 
Accumulators ; Safety Regulations ; Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. By F. B. BADT. 


BELL HANGERS’ HANDBOOK. 


Voltaic Electricity ; Description of Batteries; Elementary Data; Connecting Batteries ; Battery Data; Electro-Magnets ; J nduction Coils ; 
Electric Bells; Annunciatoïs; Electric Alarms ; Gas Lighting Apparatus; Electric Heat Regulation; . 
Running Electric Wires ; Testing Instruments. 


Cloth, 7s. 6d., Post Free. 4th Edition, Revised and Enlarged. Numerous Illustrations. By JOHN W. Le. ous 


ELECTRIC LIGHT; ITS PRODUCTION AND USE. 


Plain Directions for the Treatment of Dynamo- Electric Machines, Batteries, Accumulators and Electric Lamps; Primary 
and Secondary Batteries; Thermo-Electric . Batteries; Magneto-Electric Generators ; Electro-Magneto Electric Machines, Dynamo 
Electric co Kem General Observations on Machines, Transformers, and Electricity, Meters, Arc and Incandescent vi” 
Electrical Distribution and Circuits; Measurement of the Arc Li wl —— Notes; Present Application and Cost of 
Electric Light; Notes on Ship Lighting ; ; Electric Light Wiring 


Cloth, 7s. 6d., Post Free. By Dr. TUMLIRZ. Translated by D. ROBERTSON, M.A., LL.D., B.8c. 


POTENTIAL, 


AND ITS APPLICATION TO THE EXPLANATION OF "ELECTRICAL PHENOMENA 
POPULARLY TREATED. 


mines, Auxiliary Propositions from Mechanics; Potential of Gravity; Electrical Potential, (Statical Eleoteicity) J 
Electrical Potential, (Electrical Current); Magnetism; Electro-Magnetism, Electro-Dynamics and Induction ; À 
Electrical Systems of Measurement. 


Leather, Es., Post Free. By H. R. KEMPE, M.Inst.E.E. A.M.Inst.C.E. 


THE ELECTRICAL ENGINEER'S POCKETBOOK 
OF MODERN RULES, FORMULA, TABLES AND DATA. 


Any of the above Books can be had Carriage Paid by sending a remittance for the price indicated to 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, Lonpon. 
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Telegraphic Address: “MUIRHEADS, LONDON. 2 


CO. 


TELEGRAPH ENGINEERS 


AND MANUFACTURERS OF 


ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS, 


SPECIALITIES: 


CONDENSERS, STANDARD CONDENSERS, 


STANDARD CELLS (Dr. Muirhead’s Portable Form). 


DR. LODGE'S LIGHTNING GUARDS (various). 


Keys, Resistance Coils, Thomson & Varley’s Slides. and other 
Apparatus for Electrical Testing. 


APPARATUS FOR WORKING SUBMARINE CABLES. 


Apparatus for DUPLEX TELBGRAPEY on SUBMARINE CABLES Ÿ 


(With Dr. Muirhead’s latest improvements). 


HAUTE 


alll 
ili 
== 
WESTMINSTER 
ati 


ET All the above Apparatus is manufactured by us directly under the supervision of 
DR. ALEX. MUIRHEAD, whose Certificate of value is sent with Standard 
Condensers and Standard Cells. 


APPARATUS SUPPLIED TO THE FOLLOWING CABLE CO'S 


Eastern Telegraph Company. 

Eastern Extension Telegraph Company. 
Eastern & South African Telegraph Co. 
African Direct Telegraph Company. 
Brazilian Submarine Telegraph Co. 


Anglo-American Telegraph Company. 
Direct United States Cable Company. 
Western Unien Telegraph Company. 
Commercial Cable Company. 

Direct Spanish Telegraph Company. 
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APPLETON, BURBEY 
WILLIAMSON 


BALMORAL BUILDINGS, 91, QUEEN VICTORIA ST. 


STEAM WORKS, HATTON GARDEN. 


ELECTRICAL MANUFACTURERS. 
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ENGINES 


Are ss in Ten Standard Sizes, from 3 to 530 I.H.P., with elther One or Two Cranks, and for Speeds of from 280 to 700 Revolutions, 


| They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speed 
Machines, such as Dymamos and Fans, or for Driving General Machinery by Belts or 
Gearing. It is now fully established that they possess Extraordinary Freedom from Wear, a all 
Bearings are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small 
Size and Weight, while advantageons in all cases, fit them for uses to which the majority of engines are inapplicable. Al 
except the smallest sizes are made either Simple, Compound, or Triple-Expansion, according to the 
pressure available, and recent trials show that they work with a | 


SMALLER CONSUMPTION OF STEAM 


Than amy other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18:2 Ibs 
per LH.P. per hour has been recorded, and the Makers are prepared to Guarantee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enopmous advantages in 
Lightness, Compactness and Cheapness. 


THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost success. Engines are on order at the present 
ime for nearly all the most important Public Lighting Stations now under construction in England, and the indicated power of the 
! | Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


TELAMES SURRES. «“ 


THE 
INCANDESCENT LAMP. 
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WOODSIDE ELECTRIC CO. 


KELVIN BRIDGE, GLASGOW. 


 Telegraphic Address : INCANDESCENT, GLASGOW.” 
PRICES ON APPLICATION. 


These Lamps were used for Lighting Grand Concert Hall, &c., 
Edinburgh Electrical Exhibition. 06 
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ELECTRIC 


MANUFACTURERS OF 


TELEPHONES. 


WEHOLESAILE ORDERS ONLY | 


79, COLEMAN STREET, LONDON, EC. 
CHICAGO, NEW YORK AND ANTWERP. 


CENTRAL 


CROMPTON & COMPANY, LIMITED, have erected, or are now 
erecting, Central Stations, and manufacturing machinery for same, | 
to supply 


321,000 LAMPS. 


This represents two-thirds of the total horse-power being put down 
in this Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. 


Full information on the latest developments of Electrical Engineering and Tenders for Central Stations of 
any magnitude, can be obtained by applying to— 


CROMPTON CO., Ltd., 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works :-CHELMSFORD & LONDON. 


PREECE, 


ELECTRICAL ENGINEERS & CONTRACTORS 


MANUFACTURERS OF THE 
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ARC LAMPS, SWITCHES, &c. 


m —- — r BOROUGH MILLS, ROAD, 
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LU 


WRITH FOR PRICES. 


WOODHOUSE RAWSON UNITED, LIMITED, 


LONDON, MANCHESTER, BRADFORD. & KIDSGROVE. 


Telegrams: “ WOODHOUSE, LONDON.” 


Telephone No. 1978 - - 
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VERITYS PATENT “QUICK MAKE & QUICK BREAK” SWITCHES 


and Work suitable for High-Class Deco 


YERITYS PATENT “(SAFETY ’’ cuT-ourà. 
Best and cheapest Market. it is impossible to place a large fuse in a block intended tits 
| ‘alle den re is not obtainable with other À 


The largest Stock and most varied assortment in London. 


KING STREET, COVENT GARDEN, W.0.; and 197, REGENT STREET, x. 
TELEPHONE 2000, Telegrams: “ELEOTROLER, LONDON.” 


J A M 2 S P IT KI N, 
Philosophical and Electrical Instrument Mite, 


56, RED LION ST., CLERKENWELL, LONDON, EC, 


SPECIALITIES: 


apt. HOLDEN’S Chronographs, Volt and 
eters, Reflecting 
a Fiting Keys, Hydrometers. 


PITKIN’S Electric Hand Gunpowder Mills, Coal | 
ect or &e. 


: PITKIN & NIBLETTS Locive Gas Detecting, Re 
gees ing, and Electric Alarm | 
BELL PRESSES, CEILING ROSES, } 


SWITCHES, FUSES, 


CUT-OUTS, LAMP-HOLDERS, 


Earthenware Appliances for Electr 


GARRETT’S MAGNETO BELLS & TRANSMITTERS, | 


IMPROVED PRIMARY AND SECONDARY BATTERIES, | 


BLACK OXIDE CARBON BATTERIES, HAYWARD: TYLER 4 Kil 


Complete, in 8-inch Glass, from 1s. 
ENGINEERS 


AND 


THE BERNSTEIN ELECTRIG LAN? Go, | ELECTRIC LIGHT CONTRACTORS, 


ŒIMITHD), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. - 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


6@ The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. 1190 


BURCKHARDT & RICHTER, Mulda, Germany. 


BRASS, GUN METAL, | 
PHOSPHOR BRONZE 
CASTINGS 


INGOTS, | 
PHOSPHOR TIN, 


ELECTRIC LIGHTING. 


ALBION METAL WORKS, 
WOODCOCK STREET, 


BIRMINGHAM. 


‘HIGH -SPEED 
COMPLETE INSTALLATIONS FOR HOUSES, FACTORIES, — 


iN" 


90 & 92, ‘WHITECROSS STREET, | 
LONDON, E.C. ur À 


Telegrams “Bronze,” Birmingham, 
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NOW MANUFACTURING SPECIALLY FOR 


| 
| | | [Transrormers ELECTRICAL 
BATTERSEA | Arc LAMPS oy BATTERSEA 
3. | DYNAMOS. | MOTORS. 
| w , «£220 MOTOR 33 HP. £220 
Tue Guucuer Evectric Lichts Power C: O 4 
/ BATTERSEA FOUNDRYsw. | — 
gi Fr Catalogue and Particulars ply) THE MANAGER, BATTERSEA FOUNDRY, 
C4 JOSHPH BOURNE & SON, 


MANUFACTURERS OF THE WELI-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Brown Stoneware. White bite Stoneware. Brown Porcelain. Cells. 

Economy Strength and Durability combined | Prise Medal, Parts 

Special Shapes for Telephone and Electric Lighting Wires. | ; 
“1 Works: DENBY POTTERY, NEAR DERBY. 

Col London Office: NEW ST. PANORAS STATION: EUSTON ROAD, NW. 
Re 

larm 

ERS, 


RAMSDEN, CAMM & CO.. 


BRIGHOUSH. YORESHIR, 
Bron and Ateel Wire Drawers and Galvanizers. 


MANUFACTUBREES OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


| Rice Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &c., WIRES. 


Used for the last six years with the greatest success. 


GOLD MEDALS AWARDED. 


ae Efficient, naar Silent. No Sparking! No Overheating ! 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN & Wm. ROPER, BRADFORD, Yorks, 
CALLENDER'S BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITHD. 
101, Leadenhall Street, LONDON.  elegrams: “CALLENDER, LONDON.” Telephone, No, 4,485, 
LIVERPOOL: 36, Dale Street. | i 
Works: ERITH, KENT, ; Telegrams: “OALLENDER, PIOARDY.” — | Telephone, 8,411, 
UNDERGROUND MAINS - ~~. 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. | 
Concentric Cables_-ARMOURED-Metal Sheathed. 
AHRIAL CABLES. us 
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WALSALL ELECTRICAL CO. 


“BOSS” HOLDER. 


WALSALL 


WALSALL HOLDER 


‘1104 10 § 
"Sth 


Specially suited for Testing the Conditions of Accumulators. 


IMPROVED, 
LARGER SCALE, 
NEARLY DEAD BEAT. 


SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. NEW PUSH SWITCH, 
Press Once to Light the 


Lamp, which is eS: 
LAMPHOLDERS 


7 UNDER LICENSE 
FROM THE EDISON-SWAN CO. 


AMMETER, of 


new Patt 4 AMPS. IN TENTHS, 
42s. 


CUT-OUTS, SWITCHES, 
&c., &o. 


NEW LIST ON APPLICATION. 


PRESSEL SWITCH, 
58. 


Pressing the Button 
alternately Lights and 


Extinguishes a Lamp, or a 
group. Polished Brass 458. per ” 
Holder, Shade, Cord exit 
according to Specification. 


‘WALSALL ELECTRICAL CO. 
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MAGNETO WORKS, SHEFFIELD. 


22222, 


SPECIALITIES of STEEL and STEEL WIRE adapted to the INSTRUMENT and ELECTRICAL TRADES. 


MAGNET STEEL of the highest efficiency. 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. | 
TOOL STEELS—ALL DESCRIPTIONS. ns 
‘COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in strips. 
SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 


Best Round Steel Wire Polished in Lengths or Coils, all gauges. Tempered Wire, Polished and Plated Music Wire, 
Qualities for Springs, &c. 3953 


THE ACME ELECTRIC WORKS 


Telephone No.1629.] _ (FRANCIS TEAGUE, Manager), [Telegrams : “Sounder London.” 
Head Office & Showrooms: 17, PRINCES STREET, HANOVER SQUARE. Factory: FERDINAND STREET, CHALK FARM, N.W. 


ELECTRIC AND TELEGRAPHIC ENGINEERS AND CONTRACTORS TO HM. WAR OFFICE 
. ADMIRALTY, G.P.0.. LONDON COUNTY COUNCIL, &c. 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. = 


Main Switchbeards, Cockburn Patent Cut Outs and Fuses, Eleotrical Accessories. 


IMPORTERS OF FINE AND ACCURATE | 


AMERICAN MACHINERY TOOLS 


QUICK K SPEED MILLING : MACHINES, 


LATHES, &o. 
DRILLING MACHINES pes 
WITH ONE -— MICROMETERS FINE TOOLS IN GREAT 
MORE SPINDLES. vs 
ALSO VERNIERS, 
HEAVY POWER | 16 Different Designs. 
DRILLS. SEND Is. FOR ILLUSTRATED CATALOGUE. 


CHARLES CHURCHILL & CO., Ltd., 


21, CROSS STREET, FINSBURY, DON DOD: 


THE NEWTON ELECTRICAL ENGINEERING 
WORKS, 


MOTORS. 


Highest Efficiency ; Beauty of Design ; Moderate 
Speeds ; Best Workmanship and Materials. 


NEWTON & HAWKINS’ 


PATENT 


AUTOMATIC SWITCHES. 


NEWTON ARC Lanes. 


And every Requisite for Electric Lighting | | | 
Transmission of Power. | 


“ERC.” TAUNTON. 
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SPEED 


FOR USE WITH 


Electrical Installations and with General Machinery, 


AS MANUFACTURED * 
BY US FOR 
THE OF THE 
BRITISH ADMIRALTY CHIEF ELECTRICAL 
FOR ENGINEERS 
WAR VESSELS. HERE AND ABROAD, | 


EAOLE MAKERS, 
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ROBEY & CO.’S HIGH-SPEED COMPOUND ENGINE, SPECIAL | 


ADAPTED FOR ELECTRIC LIGHT INSTALLATIONS. 
(SERIES 8.) 
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FOR ENGINEERS LATHES, 


DRIVEN BY SELF-CONTAINED ELECTRIC MOTORS, 
Apply to RR. BOLTON & CO., 110, Leadenhall St., E.c. 


ERNEST SCOTT MOUNTAIN, 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers, 


TYNE DYNAMOS, 


TYNE ARO LAMPS, 


TYNE TRANSFORMERS. 
Complete Installations erected experienced men at (ss re 

_ SPECIAL TERMS TO THE TRADE. a 
Complete Catalogue on application. AWC 


Sheets, Rods, Tubes, Cells, &¢., for 
THE NORTH BRITISH RUBBER CO. LIMITED, 


Edinburgh; London, 57, Moorgate St.; Manchester, Te. Charlotte St. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St. ; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds, 65 & 66, Briggate. 5747 


Offices: Telegraphic A 
LONDON : 110, Leadenhall Street. Ye Lond 
MANCHESTER : 24, Victoria B Manchester. 
LASGOW aterino Street. 
TYNE: Close Works. Neweustie-on- 


. JOHANNESBURG SOUTH AFRICA. “M ” Johannes- 
| 4160 


BRITANNIA WORKS, GAINSBOROUGH. 
London Offices, Showrooms and Stores :—MARSHALL'S BUILDINGS, 79, FARRINGDON ROAD, EC. 


ENGINES Sie 
for 
4 
LIGHTING. 


Improved Horizontal Fixed Engine, with Moore’s Patent Creakshat Gone 
and Balanced Slide Valve 


SPECIALLY ADAPTED FOR ELECTRIC LIGHT WORK. 


i 


Telegrams for Works: “Marshalls, Gainsboro’.” Telephone No. 6,648. Telegrams for London Office: “ Engine, London.” 
Illustrated Catalogues, with Ourrent Prices, free on application. 
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LA 


SHEETING. 
y PATENT Ny 


Made: from 4-Ply for Cylinder and Faced 


The above, which can only be obtained from this house, is — iN 
recognised as the Most Efficient and Economical Jointing — 

Material in use. It is composed of a specially-prepared 
India-rubber Compound, protected by a covering of Yul- 
canised Asbestos Sheeting, as shown above, and as it 
is the only Jointing Material which adequately 
combines PERMANENT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 
possesses will at once be seen. 


- COMPOUND 
AR A SBES TOSin 


SECTION OF SHEETING 


+ 
OQ», BELLS ASBESTOS. 
Blackfriars, 


LIVERPOOL : 2, Strand St., James St, {wa RK, LOND? 


BELFAST, DUBLIN, ANTWERP, BERLIN, 


OTs 
MANCHESTER: Cable Street, 


. 
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A 


Joints to any thickness for uneven surfaces, 


The Centre from which the requisite elasticity is obtain 
will adapt itself to uneven surfaces to which it 


| BARCELONA, TRIESTE, LISBON & GENOA 
AGENTS.— BIRMINGHAM—BELL & CO.. 7, John Bright Street. CARDIFF: BELL & Co., West Bute Street, 


~~ - 


HULL : Humber Dock 
Basin, 


GLASGOW: 35, Robertson Street 


à 


BELL’S ASBESTOS 


BOILER PRESERVATIVE 

Will effectually kéep Boilers clean and re- 
move any Incrustation, without injury | 

‘ to the Boiler Plates or Fittings. 


BELL’S ASBESTOS 
YARN & SOAPSTONE PACKING 


Is the BEST LOCOMOTIVE PACKING made. 


COMPOUND HYDRAULIC PACKING 
18 SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 
| AND ALL PUMPS. 


—— 


ZZ 4 
Z 
2 <x 


2 
NS AS 2 


BELL’S ASBESTOS. 
NON-CONDUCTING COMPOSI, 


loss by radi- 
ation, and 
saves 40 per 
cent. of fuel. 


Is sent out 
dry in bags 
therefore 


| 


#1 
| if 
| | begs ar 
ASBE! 
plied, and allow the expansion and contraction to be tally | prog 
taken up. The covering being of Asbestos Cloth, impary | | 
a protection to the centre and so prolongs its. | ASBE 
ticity. Fer Manhole, Mudhole, Steam Pip, | | 
and Mask Tan Door Joints it is unequalles, | ASBE! 
and if applied as directed à ring am by | 
used many times over, el | 
T 
: thousa 
. : | of insign 
4 | | machines 
a = =. (). TD. firms of t 
| PS DEPOTS: 
| 
| 
— 
D 
—ASBES 
ae 157. # 
| FiG | 
| 4 cheaper than | 
| LA À others sent | 
WAZ out wet. | 
QS ARK LOW 4 | . All bags are marked as above | =, 
combi 
| 5 | are th 
BELL’S ASBESTOS LUBRICANT: | = 
| rubbe 
= SOAS CA 
| | Any customer recelving EN Is carnestly re- StS 
PE) il sold as Bell’s As fo ested to forward us 2 
Oil sold as Bell’s Asbestos qu T 
| | | 
| Ne Lubricant, & Cask, Drum, | sample and particulars. N 
| | CO = 
| WARK LOW =. 
| | AGE! 
| Drums are marked as above, Every Cask is sent out as above. All Corks are sealed 8 0° 5 


SESE 


| ASBESTOLINE B, a little more solid, is for use on Steamshi 


AGENTS: +—BIRMINGHAN: BELL & CO., 7, John Bright Street. BRISTOL : STOTESBURY, Redelif Street. 
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ASBESTOLINE, 


1891,1 
REGISTERED. 
ADVANTAGES OF ASBESTOLINE. 


TN ASBESTOLINE is the most efficient Lubricant for all bearings. 
wae ASBESTOLINE is the cheapest Lubricant. 
ia] ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. . 
1) ASBESTOLINE is favoured by Insurance Companies. 
D) ASBESTOLINE is the most Inodorous Lubricant. 


CONSISTENCY OF ASBESTOLINE. 


ISBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE C, is for use in 
degrees of consistency, A, B, C, and CC. and afloat. 


hen the temperature is 

INBESTOLINE A, is specially adapted to ordinary Land 
Engines and Machinery, in and out-door, in this country. | AgBESTOLINE CC, is for use on calenders, paper 
machines, &c., where bearings are heated by steam 
© through, and sometimes is used 


in works in this country 


temperate climates, also on land when it is desirable 
vt Lubricant stiffer than A. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of Pb ty 4 bes never tase Gaiatied tein lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on thé of 
thousands of users under the severest circumstances any lubrieant has ever been subjected to, and not on mere laboratory testa and professional 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines. In Saw Mills, on Machines going up to 5,000 revolutions per minute, its work has never been app: oached 
by any ether lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Many engines and 
machines of all descriptions give trouble and show bad results ete te Working and wear, when the system of lubrication has not received due consideration. 
trap o the highest standing have given to it thelr powerful testimony and support. - : 


SUPPLIED IN KEGS, 28 lbs., 66 lbs., or. 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ’ equals 2 gallons of Oil site 18 Ibs, 


~consequently the saving in freight is very considerable. ‘Liberal Terms are conceded to Export Merchants. - 


BELL'S ASBESTOS 


+- 


2 
ROUND. 


Bory 10 feet has label as above, and bears our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, and experience hes Pie to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made.~ They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and ‘heat resistance, and they 


are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 


most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
on Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, ‘but the India- 
rubber is placed in two forms to suit various cases. | 


In state whether square or round required. =i 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, BE. 
EPOTS:—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St HULL: Humber Dock Basin. 
GLASGOW: 35, Robertson St. DUBLIN, BELPAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOL. 


AUIFF' RE 


4 LE 


& West Bute Street. 


| 
| 
| 
| 
| 
= rE | 
| ~ ng — 
ha ASBESTOLINE is the safest Lubricant, ita flashing point being 700 F. < Mes a 
ASBESTOLINE has beaten all other Lubricants in making trials. + - a | | 
| | ASBESTOLINE is applicable in and out doors in every climate. | 
| bag are labeled. as above ASBESTOLINE requires no special application. BELLS ASBESTOS. 
| | | 
| 
| pic | 
| | | 
| | 
| | 
| | 
| DAGGER 47 PACKING. & | | 
| | } Patent. j 
©) À | 
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LIMITED, 
Serem Banufacturers, 
. CHARLES ST, HATTON GARDEN, 


LONDON, E.C. 


TWO MEDALS 


AWARDED 
For Excellency of Manufactures, 
PARIS INTERNATIONAL EXHIBITION, 1839, 


BRITISH ASSOCIATION STANDARD THREADS. 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK, ca 
293 294 295 296 297 298 303 304 305 306 307 308 313 34 35 36 317 38 39 3% % 


— 


THESE SCREWS ARE CUT FROM SOLID STRAIGHT DRAWN METAL BY OUR PATENT AUTOMATIC MACHINA 


+ 
| 
ZING +} 3 4 « | 
4 
| ov > ae 
WA 
| 
| 
| 
| 
352 355 354 355 356 367 358 359 360 365 366 367 368 ‘69 370 371 372 37% 
| 378 379 380 38 382 383 384 385 36 
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| 391 392 393 394 . 395 396 397 398 
| 404 405 A406 407 408 409 410 All ” 
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FREE TELEPHONES! 


é 
N 
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? 
| 
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7 COMBINATION TELEPHONE as here | a 
Serves for a thoroughly practical and 
| Price for each Station, with 

Battery complete, for lines up te. 2 miles, 2 12 6 
do, do. Above 2 miles, 3 10 


PATERSON COOPER, 


| 

| 

POWNALL ROAD, DALSTON. LONDON; 

| 


8, PRINCES MANSIONS, VICTORIA STREET, LONDON: 
4 137, WEST REGENT STREET, GLASGOW; AND 

me, EAST DOCK BUILDINGS, DUNDEE ; | 


“à À 
PATERSON & COOPER, 
_ ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


_ MANUFACTURERS OF ARC LAMPS, MEASURING 


a | we. seca. RSTABLISHED 1970. Landen 
SILVER MEDAL INTERNATIONAL ELEOTRIC EXHIBITION. 1862. 


PHILLIPS BROTHERS, 


‘386 
OFFICES An WORKS: THE WORKS, HACKNEY WIEK, London 
| MANUFACTURERS OF CABLES, WIRES, &c. TO ANY SPECIFICATION. 


_ FANGY BRAIDED .WIRES OF EVERY DESORIPTION. 
COTTON AND SILK COVERED WIRES NOR DYNAMO MAGNETS, 4e) un | 


THE SOHOOL. OF 


ENGINEERING 


AND SUBMARINE TELEGRAPHY. 
ESTABLISHED IN 1868, | 


19 PRINCES STREET, HANOVER SOUARE, LONDON, Ww. 


Manager:-Wm. LANT CARPENTER ¥F.0.8. 
LEON. DRUGMAN, 


| 


4 £ 


Machines 
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{adler Rubber end Gutta-Percha covered in all gauges. 
Morse” Inkers, Wheatstone’s 


Resistance Coils, and other 


t 
othe® kinds of Batteries also manufactured. Colla, Carbon Plater 
IMSULATORS. haie, Pircelain, Brownware, bo. : 
cv woes vou RAILWAY BLOCK SIGNALLING. 
SEMAPHORE REPEATERS, LIGHT” INDICATORS, AND WALKERS “ PASSENGER AND GUARD ” 


‘FALRGRAPH STORES AND APPARATUS OF EVERY DESORIPTION. 


TORPEDO APPARATUSS 


Le of a Complats System of Torpedoes for Harbour and Const Defence, 


OF 


‘SILVERTOWN PATENT FIRING BATTERY, 4 


ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LIN 


| MANUFACTURERS or 


| VULOANISED INDIA RUBBER. 


INDIA RUBBER AND CANVAS SUOTION AND DELIVERY HOSE. 
INDIA SUBBER and CANVAS STEAM PAOKING — - ROUND, and SHEET. 
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